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e Picks and Husks Ears Harvesting two crops in one operation .. . at the same time 


and with the same power .. . seems almost unbelievable. Yet, 

it’s true. The new Case Corn Harvester is just such a machine 

e Chops or Shreds Stalks —so unique in design it picks and loads ears in one wagon 
while chopping and blowing stalks into another—so amazingly 
practical that any farmer or livestock feeder can adopt the 
new low-cost method of feeding corn stalk silage to lower his 
ration costs by as much as half. For those who prefer, the 
e Helps Control Borers chopped stalks may be fed as dry stover or even used as the 
P best of absorbent bedding. Also phenomenal is the Case Corn 
Harvester’s surprising feature which saves the shelled kernels 


e Lowers Ration Costs 


e Saves Shelled Corn ordinarily lost in mechanical picking—and it’s this bushels-per- 
acre salvage that pays for the unit in a few hundred acres. To 
e Cuts Costs and Work provide even greater savings the same base machine with other 


units—windrow pick-up, cutter-bar or row-crop . . . harvests all 


in Seedbed Preparation forage crops for hay, silage and daily green feeding. 
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If you’re interested in the practice of feeding low-cost corn stalk silage and how it 
fits into ration requirements, just send for the booklet entitled “Making Cheaper Beef.” 
Ask also for the Case Corn Harvester catalog which illustrates and tells how this amaz- 
ing machine works ... why it helps farmers in so many ways, including the control of 
corn borers, speeding the decay of tough stalks and making plowing, disking, harrow- 
ing and cultivating of the next crop on the same field so much easier. For other educa- 
tional and training aids, request the pamphlet “Visual Aids to Modern Farming.” 
J. I. Case Co., Racine, Wis. 
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From the smallest helicopter to the largest 
bomber MECHANICS Roller Bearing 
UNIVERSAL JOINTS accuracy has met 
every aircraft need. Designs, metals, machin- 
ing, tolerances, heat treating, hardening bal- 
ancing and lubrication — all have been 
specifically adapted for aircraft precision. 


Let MECHANICS universal joint engineers 
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+ Farm Implements + 
Aircraft + Tanks + Busses and Industrial Equipment 
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help solve your control and power trans- 
mission problems. Our new catalog, con- 
taining helpful universal joint engineering 
data and tracing kits, will be sent to en- 
gineers, upon request. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner ® 2046 Harrison Ave., Rockford, Ill. 
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You Need a Lasting Attachment, too! 


“Till death do us part” is the way CHAIN Belt Agri- 
cultural Chain Engineers look at the design of chain 
attachments. They believe that there can be no weak 
links in agricultural implement chains and attachments 
...and don’t stop their work until they have the answer. 

This is the principal reason why Rex® Agricultural 
Chain attachment links deliver such exceptional sery- 
ice life...last for the lifetime of the chain strand. But 
Rex Engineers are never satisfied, and as soon as 


one development is completed, they go on to another. 
They’ve got a lot up their sleeves, and it will pay you 
to look for yourself. 

Why not be sure you’re up to date on all the recent 
developments designed to help you get more from the 
chains you use? Call your CHAIN Belt Man or write 
CHAIN Belt Company, 4680 W. Greenfield Ave., 
Milwaukee 1, Wisconsin, for your copy of Agricultural 
Chain Catalog No. 54-54. 


CHAI N BELT COMPANY 
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District Sales Offices in all principal cities 
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WHATEVER YOUR ROLLER 
BEARING APPLICATION 


specify BOWER! 


Earthmovers, jet turbine engines, 
rolling mill equipment, truck axles— 
you name it! Bower builds a com- 
plete line of tapered, straight and 
journal roller bearings including a 
size and type to fit your product. 
What’s more, these dependable 
bearings have proved themselves in 
virtually every conceivable type of 
application. Their built-in quality, 
skillful engineering and advanced 
design features provide such im- 
portant bearing advantages as 
reduced wear, longer life and lower 
maintenance requirements. Let a 
Bower engineer give you full details 
on the complete Bower line. 


BOWER TAPERED ROLLER BEARINGS 
INCORPORATE ADVANCED SPHER-O- 
HONED DESIGN! Spherically gener- 
ated roll heads and higher flange with 
larger, two-zone contact area reduce 
wear, improve roller alignment and 
virtually eliminate “end play.” This 
helps hold adjustment and pre-load 
longer and better. Larger oil groove 
provides positive lubrication. 


BOWER STRAIGHT ROLLER BEARINGS 

ARE BUILT TO CARRY MAXIMUM 

LOADS! Integral two-lip race in- 

creases rigidity—keeps rollers in 

ee proper alignment at all times. Steel 

BOWER ROLLER BEARING COMPANY cage allows oe eevee a rollers 

etween races during normal oper- 

ee San ation. High-grade alloy-steel rollers 

and races are precision-ground for 
quieter, smoother operation. 


for ev 


 SPHERC)>HONED D> 
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SAVES DOWNTIME ON BIG CAT MACHINES 


Without effective seals, mud and dust would grind the life 
out of this D6 tractor’s final drive—fast. But it’s got life- 
saving C/R Type VD End Face Seals. They keep dirt and 
water out, seal transmission oil in under considerable end- 
play and at shaft speeds from 15 to 100 rpm. They’re self- 
adjusting, self-aligning . . . never need take-up or attention. 
Proved by hundreds of thousands of field hours, these 
rugged C/R Oil Seals are giving longer service life to the 
D6 ...saving big dollars in repairs. C/R’s unequalled 
engineering and production facilities are at your service, 
too. Write for your copy of ““C/R End Face Seals.” 


More automobiles, farm and industrial machines rely 
on C/R Oil Seals than on any similar sealing device 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenve OIL SEAL DIVISION Chicago 22, Illinois 


IN CANADA: MANUFACTURED AND DISTRIBUTED BY SUPER OIL SEAL MFG. CO., LTD., HAMILTON, ONTARIO 
EXPORT SALES: GEON INTERNATIONAL CORP., GREAT NECK, NEW YORK 


Other C/R products 
SIRVENE : (Synthetic rubber) diaphragms, boots, gaskets and similar parts for critical operating conditions » Conpor: Controlled porosity 


mechanical leather packings and other sealing products « Sirvis: Mechanical leather boots, gaskets, packings and related products, 
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Equipment Makers specify Bagtam V-Belt Drives to get Top Performance 


rah. 


ee ee Cultivating, harvesting, preparing seed beds, baling, clearing all others, regardless of how rugged the operation might be. 
Ghee grasslands — whatever the operation — equipment manu- The following are typical examples of farm implement 
ng facturers specify Dayton V-Belt drives. drives where Dayton Agricultural Engineers have worked 
Extensive tests on many different applications have with manufacturers and their designers in the laboratory and 

proved that Dayton V-Belts will out-perform and outlast in the field to solve specific power transmission problems. 


1. EFFICIENCY. Step- 
ping up drive efficiency 
was a “must” in develop- 
ing the Lilliston Imple- 
ment Company Roto- 
Speed cutter for rugged 
grassland clearing. The 
answer — four raw edge 
Dayton V-Belts which 
produced maximum, con- 
tinuous cutting power. 


2. POWER. A space-saving V- 
drive that could transmit tremen- 
dous power was necessary in the 
development of the Robinson 
Blower & Engineering Corp., Bye- 
Hoe, 3 purpose cultivator. 
Cultivating, preparing seed 
beds or blocking and thinning, 
this Dayton Cog-Belt* driven 
power take-off assembly assures 
constant trouble-free transmission. 


3. ECONOMY. One of the prob- 
lems in the development of the New 
Holland Super “77” Baler was at- 
taining economical high speed opera- 
tion. The answer was two-fold. Four 
harder-gripping, stronger Dayton B- 
Section V-Belts on the main drive at 
left, give highest capacity, low cost 
baling by transmitting every ounce of 
power developed. The Dayton C- 
Secticn agricultural V-Belt on the 
Feeder Drive, designed to slip on 
overload, saves wear and costly re- 
placement of metal parts. y. 
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Dagten offers complete 
engineering service to 
assist you with your 


V-Drive problems 


Whether assistance is needed in standard 
application or in special design, Dayton’s 
4. ENDURANCE. For its No. 55 Combine, John Deere needed V-Belts staff of agricultural experts stands ready 
that could “take it.” The answer — Dayton Double Angle and Dayton Back to work out the details with you, from 
Side Idler V-Belts, selected after three years of intensive testing. Test results 
established the ability of Dayton V-Belts to deliver power under the most 
adverse conditions of field operation. 


drawing board to final test under field 
conditions. 

Dayton Sales Engineers bring to every 
V-drive problem the skill and practical 
5. VERSATILITY. Minneapolis-Moline, in knowledge that can only be gained 
the development of its Uni-Farmor Har- through working experience in every agri- 
vestor, needed a Vari-speed drive belt that cultural operation. Moreover, they have 


could supply power to several different ; Ss 
cndihiseien: Diets: Weibel: eaimin the advantage of the latest in technical 


formed all other belts in extensive tests. information and the understanding of its 
application. Every problem, large or small, 
receives their prompt consideration and 
wholehearted cooperation. 

When difficulties arise in developing 
new V-drive equipment or in improving 
present power transmission systems, re- 
member the entire facilities of the Dayton 
Agricultural Division are at your disposal. 
Write direct to Dayton Rubber Company, 
Agricultural Original Equipment Divi- 
sion, Dept. 405, 1500 S. Western Ave- 
nue, Chicago, Illinois. 


Double Cog-Belt Back Side Idler V-Belt Double Angle V-Belt Agricultural V-Belt 
Cross Section Cross Section Cross Section Cross Section 


Dayton Rube - 


YEARS OF PROGRESS 


*T.M © DR. 1955 


First LY Agricultural V-Belts 
Agricultural Sales Engineers in Chicago, Moline, New York, San Francisco, Atlanta and St. Louis 
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BC: PLUNGER 
DDUAL otter BEARINGS - 


give “smoother, more efficient operation” 


“essen npgeacen RRR eRe EER 


on New Holland Super “77° Automatic Baler 


New Holland Machine Compary, Engineering Division, 
reports on BCA package unit bearings: 


1. Effective sealing—proved in laboratory tests and 
under extremely dusty field conditions. 


2. Convenience—sealed bearing, outer shoe, and 
mounting stud are all built into one compact unit. 


3. Long life in the field. 


4. Low rate of wear—maintain close plunger knife 
adjustment. 


5. Save power—low friction results in an easy rolling 
plunger. 


In this automatic pick-up baler, the plunger 
runs on BCA sealed, pre-lubricated ball bear- 
ings. This means fewer adjustments; lower 
maintenance costs; and smoother, more efficient 
operation for the farmer. Package units of 
sealed bearing, outer shoe, and mounting 
stud speed up and simplify assembly for 
the manufacturer. 


If you have a bearing problem, BCA engi- 


t 
| 
' 
‘ 


neering cooperation and design assistance 
will provide the positive solution. 


Cutaway view shows how BCA plunger roller bearings are designed into baler. 
Package units are built with thick-section outer ring, hardened throughout, 
specially adapted for rolling heavy masses on rails. Available with crowned 
or V-groove OD. 


If you’ve got a bearing problem, contact: 


BEARINGS COMPANY OF AMERICA 
DIVISION OF FEDERAL-MOGUL CORPORATION 


LANCASTER + PENNSYLVANIA 


Pioneers of pre-lubricated package unit ball bearings for agriculture 
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YOUNG RADIATOR COMPANY, 


ee 


Oliver Tractors with Young 
Stay Cool Under Full Lugging 


— 
iY 
“You Just Can't Beat 


Radiators for Engine Cooling..." 


Like a chameleon, Radia- 
tors are ready for just 
about any climate or con- 
dition you can imagine. 
They’ll keep stationary or mobile 
engines cool in the Belgian Congo 
... or doa whale of a job at Little 
America. 

Take a look at all the tools Radi- 
ators use to do a real cooling job 
. . . baffles, by-passes, thermostats, 
pressure caps, coolants. Then, there 
are fans, pumps and proven core de- 
signs... and engineering experience. 

Radiator cooling eliminates need- 
less troubles. It does away with en- 
gine hot spots, excessive oil con- 
sumption, carbon deposits, burned 
valves and valve seats, stuck pistons 
and other engine failures experi- 
enced with other types of cooling 
systems. 

Don’t be misled by the claims of 
other types of engine cooling sys- 
tems. Remember, only Radiators can 
provide efficient engine cooling un- 
der every type of climate or condition. 


ENGINEERING SERVICE FOR 
SPECIAL DESIGN APPLICATIONS 


If you have a particular heat trans- 
fer problem involving any kind of 
agricultural equipment cooling, call 
or write Contract Products Division, 


Young Radiator Company, Racine, 
Wisconsin. Our Company has spe- 
cialized in heat transfer engineering, 
product development and manufac- 
turing for over a quarter of a cen- 
tury. Save your time and money... 
Write Dept. 295-F today. 
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Young Drawn Tank Radiators 
Maintain Optimum Engine 
Temperatures for Long Life 


Oliver Corporation, Chicago, spe- 
cifies rugged Young drawn tank 
Radiators on its Models Super 55, 
Super 66, Super 77 tractors. 

These dependable Young Agri- 
cultural Radiators maintain opti- 
mum engine temperatures for 
longer tractor life. The models 55, 
66 and 77 tractors are equipped 
with centrifugal-type water 
pumps, by-pass thermostats, and 
wet-type cylinder sleeves. Fan and 
water pump are located on the 
same shaft, maintaining air flow 
and water circulation in constant- 
ly equal proportion. 

The Young Radiators feature 
full soldered, double lockseam 
tubes which furnish a rugged 
backbone to the core and extra 
strength to the entire Radiator. 
Top and bottom tanks are die- 
formed, bead-reinforced one-piece 
construction. Fabricated inlet and 
outlet with maximum flow area 
provide minimum resistance to 
coolant circulation. 

Young Radiator Company also 
specializes in building engine cool- 


Radiators 
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Oliver Super 55 with baler. 


Young drawn tank Radiator built for 
Oliver Tractors. 


ing Radiators for automotive, in- 
dustrial, construction, transporta- 
tion and special design applica- 
tions. For further details write or 
call Young Radiator Company, 
Dept. 295-F, Racine, Wisconsin. 


RACINE, WISCONSIN 


Cette HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heat Transfer Products for Automotive, 
Aviation and Industrial Applications. 


i 
Ee Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois 


Heating, Cooling, Air Conditioning Products 
for Home and Industry. 
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Vou.2 VICKERS INCORPORATED, DETROIT, MICHIGAN A 


LOW COST 

Vickers Series $22 is a new, 
streamlined steering booster built 
especially for smaller vehicles. 
The design permits high produc- 
tion economies ... and these 
economies are passed on to ve- 
hicle manufacturers. 


SUPERIOR PERFORMANCE 
The Series S22 has excellent op- 
erating characteristics . . . provid- 
ing smooth, easy, fingertouch steer- 
ing under all conditions. Obstruc- 
tions, chuck holes, blown tires, etc. 
cannot spin the steering wheel or 
jerk it out of control on vehicles 
equipped with this Booster. Safer 
in traffic... on the farm... in 
the plant. 


eM i 


SERIES 


SIMPLIFIED DESIGN 

Servo valve is simplified and 
smaller. Ease of servicing is an- 
other advantage. 


EASY INSTALLATION 

Oil connections can be placed in 
any one of four positions (90° 
apart) with respect to ball stud. 
This and the compact design make 
installation exceptionally easy and 
reduce its cost. 


NEEDS LESS SPACE 

Design is unusually compact and 
streamlined. Series S22 will go 
into a minimum space and usu- 
ally requires little or no linkage 
change. 


DEPENDABLE 


All the “know-how” acquired in 


OOSTER | 


Vickers more than 25 years expe- 
rience with hydraulic power steer- 
ing has gone into the design and 
manufacture of the Series S22. 
Vickers hydraulic equipment of 
all kinds has a remarkable record 
of dependability. This booster is 
no exception. 


ASK FOR NEW BULLETIN 

A new bulletin gives more infor- 
mation on the Series S22 together 
with appropriate Vickers Pumps 
and typical circuit diagrams. Send 
for Bulletin M-5107. 


For heavier steering applications 
and longer piston strokes, use 
Vickers Booster Series S23 (see 
Bulletin M-5106) or Model S6-315 
(see Catalog No. M-5101). 


VANE TYPE PUMP 


MickERS. SERIES VT16 
— 


VICKERS icchreetuted 


DIVISION. OF THE SPERRY CORPORATION 
1516 OAKMAN BLVD. 


This is the pump normally used with 
the Series $22 Booster. It has integral 
volume control and relief valve, and 
oil reservoir. The vane type design 
delivers. more oil with less power. 
Automatic wear- compensation and 


longer life with minimum mainte- 
nance. No-load ‘starting is another 
advantage in cold weather. = 


hydraulic balance contribute to much. * 
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the man from Texas Foundries says... 


Our engineered malleable castings |. 
are cutting costs from California 
| to Florida .. . can we db 
help you? 


Texas Foundries makes consistently uniform malleable castings 
for a dozen different industries in two dozen states stretching from 
coast to coast. Our experienced engineers 
have cut costs on hundreds of metal parts by 
redesigning for casting in malleable. Case 
histories are available for your inspection, 
and your inquiries are invited. 


Texas Foundries 


Organized for Service 


LUFKIN, TEXAS 
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That's right. The sleek lines of a thorough- 
bred are always recognizable to the expert. 
And with quick appraisal, the expert can 
accurately predict the performance promised 


in those lines. 


Of course, when it comes to farm equip- 


ment, the farmer is the expert. 


That’s why farmers the country over are 
quick to recognize John Deere equipment as 
the thoroughbreds of the field—trim, efficient, 


You can tell a Thoroughbred by Its Lines 


and modern equipment built to set the pace 


in modern farming methods. 


That's why, in the wheat fields of the West, 
the corn belt of the Midwest, the cotton and 
tobacco fields of the South—from coast to 
coast—wherever things grow, there is a 
growing demand for quality farm equip- 
ment, equipment bearing the familiar trade- 
mark of John Deere. 


JOHN DEERE 


MOLINE, ILLINOIS 


Pais es. ee 
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Agricultural Implements Equipped with 


TRU-LAY PUSH-PULL ——=——90c =m, 


Remote Controls ARE EASIER 10 SELL 


NO MAINTENANCE e¢ BETTER APPEARANCE e MORE EFFICIENT DESIGN 
@ BETTER OPERATION—These are some of the many benefits reported 
by agricultural equipment engineers who have applied these accurate 


and dependable remote controls 
on a wide range of machines and 
equipment 


® You’ll be interested in typical com- 
ments recently received from these 
manufacturers: 


Saves Time, Labor and Material 
“The use of your flexible Push-Pulls 
saves us a great deal of time, labor 
and material. The old linkages fre- 
quently required much planning in 
both engineering and shop which is 
not required now. On some of our 
equipment we use Push-Pulls from 
10 to 30 feet in length. They operate 
clutch controls on the Main Power 
Unit, Feed Conveyors and Delivery 
Conveyors.”’ 


Greater Flexibility of Design 

“The principal advantage of Tru-Lay 
Push-Pulls in our application is that 
they permit flexibility in locating the 
control valve in relation to the oper- 
ator’s position.”’ 

Cost Less to Install 

“‘Tru-Lay Push-Pulls are easier and 
less expensive to install than linkages 
for remote control of power take-off, 


brake and clutch. Better appear- 
ance, too.’ 


Simple and Neat 

**For several models of farm tractors, 
we selected your controls for their 
simplicity and neatness of applica- 
tion as governor controls.”’ 


Solution to Tough Problem 

‘“‘Can be installed where straight 
rods are impossible ... for Remote 
Control of transmissions, brakes and 
clutches.”’ 


Eliminates Maintenance 

“Simple operation and elimination of 
maintenance problem are the major 
advantagesin using your Push-Pulls.”’ 


Reduces Number of Parts 

“Your Push-Pulls have eliminated 
links, radius rods and other lost- 
motion devices for remote control of 
hydraulic valves.”’ 


Provide ACCURATE Control 
“Tru-Lay Push-Pull control cables 
provide minimum back-lash, even in 
installations up to 30 feet in length, 
because the cable is designed to close 
tolerances with minimum drag and 
lost motion.”’ 


TRU-LAY PUSH-PULLS are “Solid as a rod but Flexible as a wire 


rope.”’ This flexibility makes it possible to snake around obstructions 
. . permits the ideal arrangement of all elements of remote controls. 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below 


TRU-LAY PUSH- PULL 

Simple  ? 

One Moving Part 
Life-Time Service 
Life-Time Accuracy 
Low over-all Cost 
Noiseless 


PP Complex 
, . ‘Y ai. Parts 
Many Points 


i= ieeaag 


e Engineers have adopted these accurate and dependable remote controls 
for use on a wide range of agricultural equipment. . 
corn pickers, corn detassler machines, corn row sprayers, orchard sprayers, 
tobacco picking machines, power-driven tree trimmers, and others. 

Tru-Lay Push-Pulls are used for the remote control of 
transmissions, hydraulic and air valves, brakes, clutches, 
throttles, chokes, governors, power take-offs, spray noz- § 
zles, vent directional fins and on many other applications. 


The six bulletins and booklets in the DATA FILE 
will answer all your further questions 


WRITE for a copy, without obligation 


; 601- B amos Bidg., ss és 
is 2216-B South Garfield Ave., Los Angeles 22 « 929-B Connecticut Ave., Bridgeport 2, Conn. 


MECHANICAL LINKAGES 


. tractors, combines, 


There is No Worry about 
Failures or Maintenance Costs 
with TRU-LAY Push-Pull 
Remote Controls 


Long Life is a matter of record. We have 
never heard of a Tru-Lay Flexible 
Push-Pull Control wearing out in nor- 
mal service. Failures, that sometimes 
harass users of more complex controls, 
are eliminated by the use of these sim- 
ple, positive-action controls. 


Dependable Operation of these controls 
is a certainty, even under the most ad- 
verse conditions ... HOT as jet engines 
(note: Tru-Lay Push-Pulls are actually 
performing on hot jet applications) .. . 
COLD to 70° F below zero... SOAKIN’ 
WET...ABRASIVE...or just plain 
TOUGH, 


Freedom from Trouble is assured be- 
cause of such features as... full pro- 
tection of the inner, working member 
by the tough flexible conduit . . . lubri- 
cation of the inner, working member 
for life during assembly... seals that 
keep moisture, dust and other foreign 
matter out of the unit . . . cold swaging 
of fittings that makes them integral 
parts of the control unit. 


Accuracy is inherent in the basic design 
of Tru-Lay Push-Pulls. They are pre- 
cision products, not gadgets. 


Capacity ranges from light jobs up to 
jobs of 1,000 lbs. input. These Push- 
Pulls will handle jobs 150 feet or more 
from the control point. 


“Solid as a rod, Flexible as a wire rope” 
aptly describes Tru-Lay Push-Pull Con- 
trols. This flexibility provides positive, 
remote action whether anchorages are 
fixed or movable . . . it damps out noise 
and vibration ... it greatly simplifies 
installation of controls by reducing the 
number of working parts and by making 
it possible to snake around obstructions. 


Adaptability to all sorts of mechanical 
situations explains, in large measure, 
the wide-spread application of Tru-Lay 
Push-Pulls. Standard anchorages, fit- 
tings and heads have been designed that 
meet requirements on approximately 
80% of the installations. Simple modi- 
fications of these standards, or minor 
changes in your own design, cover al- 
most every special situation. Our engi- 
neers have the know-how on such mat- 
ters, and will work with you. 


For Further Information see our catalog 
in Sweet’s Design File, write us for the 
DATA FILE described at the left, or ask 
to have a sales engineer call. 


AGRICULTURAL ENGINEERING * JUNE + 1955 


es 


= A ee ee a ee ee ee rep Sen ee Tr ee ee ER RR Ce aie ‘ Y 
hig, Bae. ~ pigongetad eam " cera eh ENC a : i tli, j DA ee Mii ie 4 Ale =. i & : BRAG oe mee Sy. ieee . 
Pee Rae ke) se i : Pes : e ; . i 
ia Ce i, eg 
: hee a ope 
ater . 
on aay, _ 
mY hee Og a 
Ao sie yeu ee P 
ae a 
ain eS > 
oe ee re , 
Rene ae 
1s es es 
Ne ile, fe Ra a 
ot ete pera 
(pig Ops 4 eee 
Bere. ct .) t ee 
a as Py wi 
PER ey fete: ~ 
Ras apts = < a 
ee x eS 
ee x @ 
io ee : Y ins 
ie Po = . : 
chee ley 
tea Oe = a 
ae aac = . 2S an 
ih pie 
fy, Oa S : 
1% ey oe te ; 3 
Ay: hes . ae 
3 Speen 2 ac 
al) Cie = > 
ey. Show ae ta 
Bh res, ® ~ Te 
122 ea ai, — ae 
& ak icon. Oe a ae 
ee = @ 
ets ras Hi aml R} 
AN me ie 
Jae = 7 
eee & i" 
+ hacen a a 
ae : > 
eas . am 
Si Priced = : 
Vig Sea a 
pee ko meat ~- ci 
Siege,” ee = i: 
sso eadai =~ pe 
; aye} ey od 
CF oe a he 
i -) ne se La 
a ee es ae 
ee a! vis 
a ae ~ ees 
ee ag = af 
ites < vad ~ Bi | 
Wis 3 ae a ne 
War stoma =. ~ pet 
oly vse Py eee ~ sia 
See Oe 8s - 
Ceo) aneeeaeeens * oe 
ie a oft Tae = a 
ae PET * ig 
: i oe e = i 
Lag re “a is 
tp (Seer dhs =e : 
5 sea: F a Be 
ee SE . 
; Gn Ee i 3 * “i 
ethge ps q * a 
no ae Bes R 7 
A a ee / = - 
Ay Ss ‘ a i j ». 3 = & 
Gaye were 7. 
et See | e = 
Abas - = ie po : : a f ae 
pete oe ae : A eta 
eee Se co Bey A e 
Me ] = © Vibration Fd Be 
NS aes Tt q 3 : Rattles &) ee: 
Ete 3 4 : 4 ; 
Se ee _ ‘ : Crteas a — 
; 3 Rares Hf A ates # Ly 
eta Ae 
S ee me <3 i. re . 
3 Seog 
fates ge : 
: BL ago , 
Bae oe 
Bs ; i jee 
Cae ies é SS nae 
Lie Nr de: 
en OES 
eS, a 
BS eae 3 i es 
ees: Nine # na: — ce . sais ‘: MOTIVE and AIRCRAFT NIVICI pss ae os 
ee. S* ~~ AUTOMOTIVE and AIRCRAFT DIVISION =a i 
ee AMERICAN CHAIN & CABLE) a 
2 aes ge me iz) Vil. Suakeeme y A a ee ition iene 
+ gai ——— ee 
ey sie TRADE ( 2 
Bene ad MARK _ aS 
ee 3 374 —CS:sSC‘NSC i 
FY Ries gs = 
py 


_ . 
”_ —— ee a 


“Amazing how little this 
TORRINGTON NEEDLE BEARING ocosis!”’ 


Initial cost of the Torrington Needle 
Bearing is much less than that of any 
comparable anti-friction bearing. But 
economy in first cost is only the start 
of savings which accrue to users of the 
Needle Bearing. 

Because of its unit construction and 
small size, housings and related mem- 
bers can be made smaller and lighter. 

Ease of installation trims costs on 
the assembly line, too. Just a simple 
operation on an arbor press places the 
hardened outer shell of the Needle 
Bearing in the housing. 

Throughout the life of the completed 
assembly, the Torrington Needle Bear- 
ing continues to pile up benefits. Low 


friction, high load capacity and reten- 
tion of lubricants all contribute to the 
characteristically long service life of 
Needle Bearings. 

For twenty years, our Engineering 
Department has helped designers and 
manufacturers throughout industry to 
adapt the unique advantages of the 
Needle Bearing to their products. Let 
us help you make the Needle Bearing 
“standard equipment” in yours. 

See our new Needle Bearing Catalog 
in the 1955 Sweet’s Product Design File 
—or write direct for Catalog No. 55. 


THE TORRINGTON COMPANY 
Torrington, Conn. « South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTO 


s 


Needle - Spherical Roller + Tapered Roller « Cylindrical Roller » Ball » Needle Rollers 
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These features make 
the TORRINGTON 
NEEDLE BEARING wnique 


e low coefficient of starting and 
running friction 


e full complement of rollers 


e unequalled radial load 
capacity 


¢ low unit cost 
e long service life 
© compactness and light weight 


eruns directly on hardened 
shafts 


© permits use of larger and 
stiffer shafts 
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4 the best solution to every 


a ‘ 
a Braking Problem 
Pee, vy Automobile manufacturers, as well as truck and bus builders, 


have long recognized Bendix as braking headquarters 

for their industries. And today progressive tractor 
manufacturers are turning in increasing numbers to Bendix 
for the best solution to their individual braking problems. 


There is good reason for this growing preference for Bendix* 
Tractor Brakes. Nowhere else can be found comparable 
manufacturing facilities combined with an engineering 
experience that cover every major braking 

development in the past quarter of a century. 


Why not let Bendix farm tractor brake engineers 
help you find the best solution 
to your braking problems. 


aa Your inquiry will receive prompt attention. 
ee Write for complete information. 
a . *REG. U.S. PAT. OFF. 
“3 PRODUCTS § UTH BEND 
4 BENDIX * DIVISION 0 
“\ Va 
. Ss EXPORT SALES 
Nts Bendix International Division, 205 East 42nd St., New 
; an York 17, N.Y. ¢ Canadian Sales: Bendix-Eclipse of 


cs 
+ 
J 


Canada, Ltd., Windsor, Ontario, Canada. 


iyi 


. aaa 


The Bendix heavy-duty farm. 
tractor brake has powerful and 
positive holding action in both — 
q forward and reverse. Rugged 
| design assures uniform perform- 
ance day after day, under the 
most severe field and road work. 
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How to 


Nake Sure 


of 


Superior 


Performance 


CLARK-TORCON CONVERTER UNIT 


Who can build the best machine! — 
that is the modern spirit of American 
Industry. And the intensity of that 
competition is a major reason why 
leading manufacturers are using Clark 
engineering ‘cooperation in designing 
new equipment—highway and off-high- 
way, automotive, industrial, and con- 
struction. 


For Clark knows the transmission of 
horsepower: has specialized in that basic 
field for more than 50 years; knows 
what can be counted upon to work— 
and what will not . . . The drive-units 
pictured here were designed to make 
sure of superior performance. They are 
hard-working, rugged, dependable 
proofs that it’s good business to do 
business with Clark Equipment. 


Send for attractive pocket-size 
booklet ‘‘Products of Clark”. 


CLARK EQUIPMENT COMPANY 
JACKSON, MICHIGAN 
Other Plants: 

Buchanan, Battle Creek, Benton Harbor, Michigan 
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VEEDER-ROOT 
Countrol 


means accurate, 
uniform seeding 


This double-duty implement, which wears a 
famous name, disks and seeds in one operation. 
And the implement is equipped with a Veeder- 
Root Small Reset Counter that records seeded 
acreage to a tenth of an acre. This counter- 
record helps to determine an accurate, uniform 
rate of seeding which means more even germina- 


tion and a better crop stand. . . . as well as all types of trucks and tractors. 


This Veeder-Root Counter is only one of many _ Send for free folder describing all the different 
types in daily service on farms all over the types of Veeder-Root Agricultural Counters. 
world . . . on balers, seeders, spreaders, com- And remember to look for these counters on all 
bines, threshers, pickers and other implements farm equipment purchased for use or resale. 


VEEDER-ROOT INC. 


a” 
“The Name That Counts 
HARTFORD 2, CONNECTICUT ® 
Chicago 6, Ill. © New York 19,N.Y. © Greenville,S.C. © Montreal 2,Canada * Dundee, Scotland * Offices and Agents in Principal Cities 
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designed to help you 
promote better farm fencing 


% 


“Included in this Seening folder ore lehdost scole,. keys era 
other material necessary to help the farmer of rencher migke — 
an occyrate, workable map of his property. Suggestions 
are alse given on proper field leyout id toke advantage 
of notural contours and the space requirements demcnded 
by modern farm: proctiney 


Some of the many points covered in “Fences Thot Pay’ are 
the spacing, size ahd setting of posts, ihe best way io 
ground fence, the easiest method of enclosing @ gully or run, 
and the most. efficient type of stile fo build. The farmer or — 
rancher who follows this neldees is sure to pe @ good, 
well-built fence. 


These two pieces of literature are designed to aid you in 
helping farmers and ranchers in your area with many of 
their fencing problems. They are made available by United 
States Steel for you to pass out to fencing prospects. 

The first folder, “Fence Planning Saves,” is designed 
to be used before any fence is installed. It explains in de- 
tail just how to go about planning an over-all farm or 
ranch fence program. It shows how to handle specific 
problems of terrain and how to plan pastures and crop 
fields to get the best advantage from both. 


cose nen 
The other booklet, “Fences That Pay,” tells how to 
erect each specific fence. It lists all the materials necessary | ee oe — 
: ‘ 5 nite ates Steel Corporation 

to do a good job, and stresses the importance of using only 525 Williom Pean Place 
pressure-creosoted fence posts to get a good, long-wearing, | Pittsburgh 30, Pa 
trouble-free fence installation. (CO Please send me a free supply of the folders de- 
The growing use of pressure-creosoted wood by farmers scribed above. 
and ranchers is convincing proof of the value of creosote. no ! 
You will definitely promote better farm fencing if you 
stress the importance of using only pressure-creosoted | RE renee ere ee | 
wood. ! Se ee 2 ere ae ; 
| | 
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LaBelle | 
Discs ia ' 


prescription-made 
by steel specialists... 


hye 
Pe deh? , 


Burch Power Lift Flexi-dise on which Crucible 
LaBelle discs are standard equipment. 


It’s the steel in the disc you buy that counts most in its perform- S 
ance. That’s why you can’t beat Crucible LaBelle discs—they’re Bi 
made to just the proper toughness and hardness for top discing 
efficiency by steelmen who have specialized in fine steelmaking 
for over 50 years. 

LaBelle ground edges stay sharp longer—under any soil 
conditions. And the prescription-made steel used in their manu- 
facture gives maximum protection against failure in service. 

On new equipment—or for replacements—choose Crucible 
LaBelle discs. They’re available for all makes of disc plows and 
harrows—all soil conditions. And for your free copy of the 
informative booklet “Soil Improvement with Crucible Agri- 
cultural Steels,” write: Crucible Steel Company of America, 4 
Henry W. Oliver Building, Pittsburgh 30, Pa. 7, 


first name in special purpose steels 
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To make sure this rake would 
operate smoothly, hour after 
hour, even at tractor speeds of 
8 m.p.h., New Holland engineers 
gave the Rolabar punishment no 
farmer would likely ever give it. 


First, the rake was sealed in a 
dust-tight room. A trough filled 
with fine powdery sand from the 
Arizona and California deserts was 
placed under the reel. A rubber 
tire tread was attached to the 
bottom of the trough. 

The sand was raked by the teeth 
to the far end of the rake; a con- 
veyor belt returned it to the for- 
ward end of the reel. The teeth 
gouged the rubber tread on every 
revolution as an extra test for 
ruggedness. 

This action kicked up a dust 
storm no human could live through 
for more than five minutes. But the 
Rolabar Rake was going strong 
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Trouble-free operation at sustained, high ground speeds. 


Testing New Holland’s new Rolabar Rake 


280 hours in a dust storm...cooked at 200°F in a furnace 


under these conditions after 280 
hours—the equivalent of raking 
1400 acres at 5 acres an hour with- 
out stopping. 


Another experiment was to find 
an effective sealing lubricant for 
the bearing shaft. It had to stand 
high temperatures, for some parts 
of the country swelter under 130° 
heat in the summer noonday sun. 


A tine bearing shaft was placed 
in a furnace and subjected to tem- 
peratures reaching 200°F. The seal- 
ing grease New Holland chose re- 
tained its normal consistency and 
effectiveness. 


Controlled tests, such as these, 
and extensive field-testing stand 
behind every New Holland ma- 
chine. They’re one more reason for 
New Holland’s continued leader- 
ship in Grassland Farming. The 
New Holland Machine Co., New 
Holland, Pennsylvania. 


Rolabar Rake, elevated on stand, is housed ina 
dust-tight room for test. A ten-horsepower 
motor outside the room provided power. The 
reel speed was approximately 100-110 r.p.m. 


Bearing shaft after being cooked in a furnace at 
200°F proved that the lubricant could take 
high temperatures as well as seal out dust. 


ey NEW HOLLAND ‘fist in Grassland Farming’ 


1955 * JUNE * AGRICULTURAL ENGINEERING 


381 


= A aii 
— i. Bie 3 
aA , 
Dae 
— ‘oe r. Pa : — 
-_ ae ——— — goes Se ee ORE Re , eg ee Pla ee 
— “fC SLOT. Bet ED) ea oh eg Ge Te ee 
a = ; oe, a” 2 et Eg ag § oe Se Mak! Me em ie. a, Os oe ee ha eS <a a a - 
piri re ee 2 nt? eS mee Fs ‘ i. ae A ein * wis ge ge. ee ao Re Ste is 3 | . 
} ew a i OR ew 2 eee! a ey - © oe ~, res hie, és” ee ee oe oss ieee : 
Orta i Oe es a a See fe ES ee ae * iy oe _ i 4 i Sik | Rae. eee eee 
t aM t4 Fin ih ag I i Rh ee BOOS . © fe pen ee wT Oh, Mt Soe net ee Pe Pete. pee. | - 
a 3 ot a ee Pit C4 % Pee it & .. oe. * ae Bex ~ eee . gbiiey Saat es, ce cali te OO “ p 
ae r 2 ie gee Oh OENS ai ae es ‘. Kae ke eee a Be a i 
ee es ai i as $ , FR ge *, a we ee ‘ ss x . SP * > & be a * : oh 
: gee as 2, i "s "Oa: Weer ee gg? SO Gu pe Me i > + 8 GS aoe % LS ke ee Hy > 4 hee ow eg 
ee ee oem + PE en, cee i. adler —, os oo ae Ph we 2 Be 1 Sa “Rs Pa oe 
os tf Se oe gi 5% BPs, Pte ee ~~ * 2 ate ee We ce eS Sb ee, oan Saat “A Seg ‘ 
ie pe hae oe PEt ¢ ge j 2a —_ ‘ ‘ ~~ ene” ee ~ * Sai: 
ee Pc as lM Fe acon ~~ — - wa Sie Vie itn «eee A a * 
“ - je 6 OS gli ME i sae! ae” ee ‘ i ar OS ee JA be nt ms te ge \ “+. as ee tM oe 
te 2 er Fre <P ag et ae —— ae _ firs ae ~~ S, Sask eee aa 5 aba a “ako, 
Ripe hte co on : 5) gk. “6%, 2 é 57: on fi & % ae “a 4 J * - ay . : ag oe the *, <ajpad = a 
eg oe oe. Gee. *, YS PhS iat ee Pod ay \fae 3: . %, ee ee, eK 
ae BO SES oe cf OH .. Bak hd ope ae The ee ee vei, * ? Sask oe “Pee : 
pis on Mle Ae 5 gt oF ag * ee ha ia. - a af 4 ey i oe 
reas: 2 a We fF oe APO ots 6° é fi c | & & ; a * pa 
n: é -. en ect, EE i " ent a Se Sy ba we ey » aN S “3 74 Zz * ae 5 st re +. ’ = s es 
% . ao pie. e al: Oo, AOE” ak ieee 4 7. J ig ‘ > — a . hes je ee Oe “3° ee 
Bs a aca hy I ee 7 yy Pig ey i ge a Cen a faa eee oi rhe ; 
oe CAR Ok ee Ot” Ek ll i! ae 8 SO a 
ie Pee ae ee ee Ya et eae ‘2 ‘ ; . “Rah Sine SERS Set, Tain 
2 See. Or Ae hot gh oa eS, ae. ee \ pet as SP Nae ae: ; 
me alas Pes Fite, * : Patel Faget © ts es A a OR a Ag 8 a, ae eee 
aa Ee Lo” . “) See 
= oe yi NS oy le a et a FSR. FR 
ae tas! ete en A ea ee eee hn jj ee. Ta SEE Rae mee Ni a 
‘ ies 6 ee . gi hei vs * es AP CS i F ee Ci ae 2 sora. § 4 ae ,- tome es, ; 
re So, ‘4 Wi eS ‘ed. Mp 7’ e Pa Tee Se 3 a , (ZZ on = ~% aN < «Bee * ae ee A Patch sr: ok a ® e 
bape BM ek oe TRS igh: ik eee «4 UNee—»—»>—> > yy. Be EO vee eae —— | | * Pag, sg NS GS ty ie Oe a ye * 
Ta  ( AMMEN MOO ae a i CE gee i tage ly Sep ater ees oS 8! eS a 
ee wet OE ie a eS a me ae S.C, OS eo be = > ay * pe ae, OE ee ee RG ‘ 
Les) il nat mee e PD ed A tat OC i ee ee lau ie 4 ~—s — gem = Rei at he Te eS 
tae tee? sah Aa, SAA Oe. el ees ee * ss 1 Se cs. oe ee EP 7 
Peer | hes, 34a ae id ppd Pe eo hl ar a rT i J uae - . eat er" re kee ee Ae se 
i: oa bo ee Eee tage ie OP gia Oe oe : Ss = Sa : i ee eS Fe 
oan ry apr ae! Se en . yer =e + EP en ter LE SY <A Nae 
a | Lhe en ‘ yee? ih Fee ‘ ae “i 4 ry on . $ re $237 _ — y a) ~ Be Oe Se Roe. ‘ oe ‘eo. Saree ee pei * 
a eget ant OM Care 2 OX we ~e agen - Bose. ae ee :* — naan ee, Saat S- ei GN +) Ses 
ol Ba 8 a dha aka at ; | hws 253 oe Re Oe et Eee ee et ce Oe 
4 . 3 ig he ~ i os . ie sete ee cc eel 7 ee, “th ec 
at 1 rls ieee | A mg bo i FRE i > EA 
te fea jap Dos) Sli i a ari ii A ad mt eg wo at SRS \ 
reiaN CORR BP ee Ps, 5 Ps oe An ae - ——_ a peg eee ge dt Me ee a gi 4 tet oe 
ae ; bdo AY ed a. > Se a Sa eee = Rs Loe Re Fy A adore that ou 
ees ' * “ae Epi ee ts ag laa a oe . ae ee oe Se a RS Ate iy ee y ah $3, 
ee ear a ee Te -  ae  ee EY S hee ea SR AY 
a ‘ash af =F - ie «. TS Ne ee + i a | | aah. 38 a ae oe Roa Mea re a4 Vixie 
Boi. cae Sa ee xe tee Jo) ew ee \ ante Some es Vie yee toh ae > PR hy RAR Oy ig Ss Mans J : 
sey td GaP reg a4 a Sets ; al} Oe “ oil 4 te ie Se eee far <n ee ae Te <s 4%, tA eee 
ae r%. en ae - x”. Map teas ae e : ca “4 ¢ - ie * : ee ee ca aS ote S42 Me Se 
a igre? SS. eee ee. ase 2 Ne ag gee ht ets A a - QBS = Bn, > OS rage 
ao a Fg oan * “7. iia ‘os 2 (As nn -usiinen teeta. cs i “a RASS YA br. cig eet ~~ \ 
3 AES ee 3 < eg OS , ‘ es = Lat * <, ~ ee 4s * 4 
7 re fv La ee ny ae a a a. a tad Ti ce tt eee ee ee Si. es Ce ae ee. Oe ta OB : 
co iY peg Ne okt one a Ps Pe 7S t hati: te A Be aay eine DN Pe: ES “Sls OS Re o> 38 > See 
a re. OO. ee yg Fay ; 7° geee™. Ce Me 4 ee. BG se a oo ge Pe Se ; 
ae rns ls tae aay ox ees Ye < 5) ae bee ° fieagat By wage # ** sql Nai .: Se ita ee weg CS, MeN cs Sem |: 
a Re eis ee ee Te Wi At er, RT RE Re le. Fr ae a he A NS et Ces ae a 
— * ab. os gee VAL AO Tr Pst oe y *% aur “ae tt > a eee ag: & a ‘(aes ie 
be pits ee ya ERC Ae ee ia WALES iy Pgh, tee te si ec ae ~. eh th. Oe te Otek of has é a Tee 
- Rp > OR ee | Oe atk RS hopee 
‘, & Peg ty Fie had 7 a Le, pA % x > ~ 
ek ‘ * a DSi i EO ge - 4 
ae ; i 
ss 
© ekg ' 
peat | 
oa 
a 
arn 
ieee 
a 
eta 
DU Caan 
poe 
iS Tr" 7 
oa 
vee 
> a 
iba, t 
a en oe . 
a ; {> =e 
spe ; § * = wom: 
iA on Forel b ~ ORG. — : 
| a Psa. i ee > Y 
ke CE 4 . %. 2? x aS *% 
an é Jun am \ o~ B > = 
ay ae “et? 2 >. | 
2. el my -. Pru, f \ 
ee “ee |. ¢Pae” ol Fi oe ae) Be ; 
i a ies ge | — 
: ote F * ,. 4 \ or j rt 
é z > oe Meee er 
aan Seas om we SP: : 
Oe wes ‘ Bea 2 i i ~~ Pst Vege 4 i 
ay oe | 
a ; x 4 — Se a 
: ; 
d t po 
a 
aa 
an 
r ee se re i ee 
ees ike eS ee ’ : gE 
Se siiiailatiaiadindiiaiieadl elt : , ei 
th. an - Bie “ 
a ; ; Te 
oe * ‘ie & j 
ice | ie 
4 he e 
te a $ 43 Seg “ 
(ee. ] 2 ‘,. : he | 
ae his { a, 
ee r ee) ‘a { a) Mw 4 
eae i Box se ee ; 
an J am  ~ * @ e. 
we . eT  ccaiis Be ; ~g : ee. oe ; 
oy = ae ae : 
ae —— ss rie 
’ ig ‘ , PM ee 
ieee 
ae 
eis ou 
S 3 SB 
Bet Se 
ASS. 
id 4 
ane 
Encad 
Y . 


ean 
eae SF 


“4 
da 
Le: 
“s 
7 
3 
| 


cs 


ig RT ed rt Oy a ~ 

ONAL SEE Sa ee! 
Caterpillar Diesel D6 Tractor at work in beet field. Caterpillar 
Diesel Tractors use oil filters and refills made by Purolator to 
Caterpillar’s rigid specifications. 


With farm acreage up in all sec- 
tions of the country, efficient tractor 
operation is, more than ever, an 
economic “‘must.”’ 


f\ Today’s farmer places so much 
& dependence upon his tractor that 
at peak activity just a half day’s 


“downtime” can virtually wipe out his profits. 

To keep “downtime” to a minimum, tractor 
makers today give top attention to efficient oil 
filtration, a vital key to dependable, long-lived 
engine operation. 
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5 reasons why more tractor manufacturers 
specify Purolator-built filters 
and refills than any other make 


Purolator’s famous 

e ‘‘accordion-pleated’’ 

Micronic filter element has 

up to ten times more filtering 
area than ordinary types. 


Electron micrographs 

e prove that Purolator Mi- 

cronic filters stop particles down 
to submicrons—.0000039 in. 


The pleated design of 

e the Purolator Micronic 

filter element provides many 

times more dirt storage space 
than old-style filters. 


With its larger filtering 

e area, the Purolator 
Micronic filter element intro- 
duces a remarkably small pres- 
sure drop into the lubricating 
system . . . permitting pumps 
of practical size and simple type. 


With Purolator Micronic 

e filtration, the tractor op- 
erator keeps all the oil quality 
he pays for. The Micronic filter 
element will not strip additives 
. . . an important advantage 
with HDandheat-resistantoils. 


For further information write, wire or phone: 
PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada. 
Factory Branch Offices: Chicago, Detroit, Los Angeles 
“Purolator,” “Micronic,” Reg. U. S. Pat. Off. 
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For top auger 
performance 


' a? 
mo 
ty 


LINK-BELT gives you 
these 5 engineering and 
manufacturing extras 


1 STEELS MEET RIGID SPECIFICATIONS 


Only selected steels are used— 
assuring a uniform, smooth, 
accurately rolled product. 


2 ALL COMPONENTS AVAILABLE FOR “TAILORING” 
TO YOUR MACHINE 


Every component can be supplied by 
Link-Belt, specially engineered for FA 


your requirements. This includes 
cau. spouts, hangers, screws and |\aS& 
rives. 


3 CONTROLLED UNIFORMITY OF PITCH 


df 
Specialized, modern machinery as- 
sures accurate forming to produce l 
uniform flighting. 
» 


4 » ONE-PIECE, CONTINUOUS FLIGHTING 


One-piece HELICOID flighting has 
greater smoothness and _ strength. 
Link-Belt also builds many different 
types to meet your special needs— 
cut flight, short pitch, ribbon flight, 
double flight to name a few. 


STRAIGHTNESS 
Straightness of completed auger is carefully 


checked before shipping assemblies. Then 
extra care is taken in handling and loading. 


Opposed flights with 
center saw-tooth beater 


A A 
WIS 


Unmounted Helicoid flighting 


Helicoid flight with 
plain beater 


FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There 
Are Link-Belt Plants and Sales Offices in All Principal Cities. Export Office, New York 7; Canada, 
Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 13,801 
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ee Jae SA at: 
ROTARY CULTIVATOR . TRAC-MOUNT PUMPER 
Cultro, Inc. Chase Foundry & Manufacturing Co. Roper Manufacturing Co. Badger Machine Co. 


Specialized Implements sell better 


with well-known, well-proved 


BLOOD BROTHERS P.T.O. Drive Lines 


PS a se ate - So et 
mane — eee % 
TRAILER PUMPER CROPGUARD FARM DRYER TREE TILLER 


The Gorman-Rupp Co. Lakeshore Manufacturing Co. Trump Ltd. 


P.T.O. FERTILIZER SPREADER P.T.0. ROTARY CULTIVATOR MOUNTED POST DRIVER 
Century Engineering Corp. Victory Peanut Harvester Co. Danuser Machine Co. 


Now that well-developed implements have mechanized major farm tasks, farmers 
want more and more specialized machines to speed other chores. 


To assure success for your new, specialized implements, make sure they’re designed 
for p.t.o. drive—and equipped with Blood Brothers Jointed Drive Lines. 


Farmers know them . . . like them . . . and their unsurpassed dependability 
helps any implement sell better! 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL JOINTS ARE 
USED THAN ALL OTHER MAKES COMBINED. 


BLOOD BROTHERS 
MACHINE DIVISION RYEREAS SOS 


Pose ane ein netan eamsmsne eaetera Sess sms cae ——[— AND DRIVE LINE 
ROCKWELL SPRING AND AXLE COMPANY 
ASSEMBLIES 


ALLEGAN, MICHIGAN 
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mal and informal, have existed between industries 
serving agriculture and colleges and universities for 
many years. The trend today is toward increasing such ac- 
tivity. Time has not permitted the making of a survey of the 
many cooperative arrangements in existence. However, cor- 
respondence with twelve selected college agricultural engi- 
neering departments revealed an active interest in cooper- 
ative research and a desire for further expansion. Some of 
the companies and associations now cooperating on research 
problems mentioned in the correspondence included Alumi- 
num Company of America, United States Steel Corp., Rey- 
nolds Metals Co., American Zinc Institute, Fiber Glass Di- 
vision of Libbey-Owens-Ford Glass Co., Lawrence Paper 
Co., Electro-Aire, Inc., New York Canners and Freezers 
Assn., GLF Farm Supplies, Inc., New York Flower Growers 
Assn., Avco Mfg. Co., Gehl Bros. Mfg. Co., Edwards 
Equipment Co., J. I. Case Co., Tractor and Implement Di- 
vision of Ford Motor Co., Deere & Co., International Har- 
vester Co., Brillion Iron Works, The Ferguson Foundation, 
Jacklin Seed Co., Ryolex Corp., New Departure Division of 
General Motors Corp. and certain public utility companies. 
No doubt the list of cooperators would have been much 
longer had the survey included all the publicly supported 
agricultural-engineering research groups. It was surprising 
and at the same time encour- _ 
aging to find such a wide vari- | 
ation in cooperative effort. 


CO rt and in arrangements for research, both for- 


In several instances, indus- 
try was supplying equipment 
or materials only. However, in 
about 80 percent of the cases 
reported, industry was also 
providing funds to assist with 
the work. Occasionally the 
financial arrangements in- 
cluded provisions for graduate 
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Urgent need for pressing the attack on basic 
problems of quality of product, reduction in 
waste, unit operations, dynamics of machines, 
and the like points up the opportunity for 
highly rewarding results from expanding col- 
lege-industry teamwork in agricultural research 


fellowships or for the employment of additional engineering 
talent. 

Probably the most outstanding cooperative research effort 
of long duration has involved the use of electricity in agri- 
culture. Some of the state projects have continued for more 
than 25 years, and, in some instances, grants-in-aid in sup- 
port of the work have amounted to as much as a quarter of 
a million dollars. It is needless to go into detail regarding 
the results of this activity. Certainly the use of electricity on 
farms has exceeded expectations and brought about a tre- 
mendous improvement in rural living. For example, slightly 
more than one-half of the 67,000 horsepower-hours of 
energy used annually on the average California farm come 
from the electric power line. In summarizing the value of 
the California project, Dr. Robert Gordon Sproul, president 
of the University of California, stated: ‘“The research in the 
field of agriculture made pos- 
sible by the contributions from 
the Committee on the Rela- 
tion of Electricity to Agricul- 
ture during the past quarter 
century could well provide the 
subject matter for a book. The 
facts revealed by the research, 
and the confidence which has 
resulted from it, have made 
the California farmer one of 
the world’s major users of 
electrical power, and contrib- 
uted significantly to the state's 
ability to continue as the first 
or second highest agricultural 
producer in the nation.” 

In 1928, Walker* defined 
the position of the experiment 
station and the farm equip- 
ment industry in regard to re- 
search. He said in part: ‘The 
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hace - Fig. 1 University of California agricultural-engineering research development of equipment re- 
cellaneous Publication No. 38. engineers catching material from the straw walkers and shoe 
Research in. mechanical farm on a combine equipped for harvesting corn. Later this material 
was analyzed for threshing and free seed losses 


search in our experiment sta- 
tions will be of service to those 
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industries responsible for the manufacture of farm machines. 
In fact, the future of farm machinery development depends 
upon analytical research, many phases of which cannot be 
developed in industrial laboratories. The nature of modern 
industrial manufacturing is such that the farm-equipment 
industry cannot resort in any great measure to the field-ex- 
ploitation method of development. Volume of production 
in the modern manufacturing plant is of primary importance. 
Before volume in production can be assured, the product 
must be of proven value, with its commercial applications 
quite well defined. 

“In the case of some types of simple machines the 
factors which should be known in advance of production can 
be determined by laboratory studies, but in field-operating 
equipment such as new types of harvesting, tillage, and seed- 
ing machines, the factors of crops, soils, climatic conditions 
and plant diseases may be important in determining the fu- 
ture value of the equipment. To prepare a factory for large- 
scale production without taking into account these agricul- 
tural factors would be financially hazardous, and if the prod- 
ucts were exploited to the agricultural producer through 
short-sighted sales methods, the ultimate results might prove 
a menace to our agriculture. It is true that the up-to-date 
implement factory should, and does, have experiment farms 
to test the operating characteristics and structural features 
of its products, but the determination of farm-machine re- 
quirements to meet special functions such as pest control, 
plant-disease control, fertilizer distribution, and similar 
situations, where the skill and scientific knowledge of the 
entomologist, plant pathologist or soils expert are necessary 
in addition to that of the engineer, is hardly within the scope 
of commercial research.” 

In general, the points brought out in Walker's analysis 
sum up the situation that exists today. Fortunately in the 
25 years since Walker made his report the over-all research 
picture in publicly supported institutions has greatly im- 
proved. The number of workers has increased, more funds 
are available, and the training and experience of the research 
worker has improved. Although there is still considerable 
room for improvement, the agricultural engineer today is in 
a particularly good position to serve industry. In the experi- 
ment station he has the support of specialists in all of the 
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Fig. 2 Two views of experimental attachments developed by agricultural engineers and used in studies on adapting combines to harvesting 
(Right) Snapping rolls attached to an International Harvester No. 64 


corn. (Left) Lely attachment on a John Deere No. 55 combine ¢ 


major fields. He has recognized his dependence upon his 
colleagues and has been able to interest them in the coopera- 
tive solution of complex problems. He also understands 
their language and can interpret their viewpoint. The suc- 
cess of his undertakings has placed him ia an enviable posi- 
tion on the experiment station team, with the result that 
generous resources are available to him. Not only can he 
handle the engineering phases of a problem, he is also able 
to serve as a coordinator with the other specialists involved. 

As a general policy, the research worker in the experi- 
ment station should not attempt to develop and build equip- 
ment for direct use in agriculture. This, of course, hinges 
on the ability and willingness of industry to accept this re- 
sponsibility. The experiment station worker, on the other 
hand, should be interested in the function of machines with 
respect to agriculture’s basic needs. He should work with 
industry on problems that the latter is not in a position to 
handle. A good example may be taken from a cooperative 
agreement between the Avco Manufacturing Company and 
Cornell University. While the contact was made through the 
department of agricultural engineering of the University, 
other departments have been drawn in to get the complete 
information desired. Agronomy, animal husbandry, and 
botany are all contributing to a program of securing basic 
information on hay production. An economist might well 
have been included. Where, in industry, could a team like 
this be assembled ? 

Occasionally equipment must be developed at the ex- 
periment station level to meet local problems. In these situa- 
tions full-line companies, as a rule, are not interested because 
of anticipated low volume. Smaller manufacturers fre- 
quently are unable or unwilling to risk the financial burden 
of development work. The latter group, however, is often 
in a position to make a new machine available as soon as 
basic information is developed. Usually a prototype machine 
is constructed by the experiment station, and once commer- 
cial production is undertaken, some consultation with the ex- 
periment station worker is required to insure the manufac- 
ture of a satisfactory final unit. These original developments 
often require the additional assistance of workers in the 
plant or animal science fields. The agricultural engineer, in 
this case, acts as the liaison agent between the parties in- 
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Fig. 3 Loading large bulk boxes of oranges with a tractor equipped 

with a fork lift — part of a study made by UC agricultural engineers, 

in cooperation with the citrus industry, on the possibilities for bulk 
handling of fruit 


volved. Some typical examples are mentioned in the follow- 
ing paragraphs: 

For several years the dried fruit industry of California 
urged the University to develop a mechanical apricot cutter. 
Their efforts to interest industry had failed. The key to the 
development was learning how to orient the fruit so that the 
sutures of the apricots would fall in one plane. The proto- 
type machine that was eventually developed incorporated 
these features: the singling and orientation of the fruit; a 
cutting mechanism that compensated for variations in diam- 
eter; pit rejection, and final orientation of the cut fruit on 
the drying tray with the cup side up. Once the prototype 
was achieved, it was not difficult to interest a local manu- 
facturer in building the machine. 

Before an electronic color sorter could be developed for 
handling fruit and vegetables, some phenomenon varying 
with ripeness of the fruit had to be established. Scientists at 
the USDA Western Regional Research Laboratory aided in 
developing this information. Reflectance tests, made with 
the aid of a spectrophotometer using the complete range of 
the spectrum, showed a sharp dip in the reflectance curves 
for green lemons, for example, at a wave length of light of 
6780 Angstrom units (red region of the spectrum). This 
dip was due to the high absorptivity of the surface chloro- 
phyl in this region of the spectrum. Therefore, the response 
for yellow lemons was nil, while a maximum distortion of 
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Fig. 4 These four spindle-type cotton 9 oa were igor coy 
four manufacturers (Deere & Co., International Harvester Co., Ben 
Pierson Co., and Allis-Chalmers Mfg. Co.) for comparative field- 
testing purposes. The tests were a part of the cooperative programs 
of the U.S. Department of Agriculture and the University of Cali- 
fornia on cotton mechanization 
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the curve occurred for dark green lemons. The ratio of re- 
flectance between these two extremes was 8 to 1. Fruit at 
intermediate stages of ripeness fell between these extremes. 
The establishment of this basic information was the key 
needed for the engineering solution of the problem, and a 
prototype machine capable of sorting four to five lemons per 
second was then built and field-tested. In establishing the 
basic information it was found that it took only 1/100 sec- 
ond to make a reading of an individual fruit. A machine, 
therefore, could be expected to sort at a much higher rate if 
the mechanics of introducing and discharging one fruit at 
a time could be speeded proportionately. A university-devel- 
oped prototype solved the basic problem, and the machine 
that is now under commercial development has gone a step 
farther—its operating goal is set for 40 lemons per second 
(the equivalent of 10 field boxes per minute). 

For many years the beet sugar industry tried to interest 
the implement industry in developing equipment for mecha- 
nizing sugar beet production. Aside from one develop- 
ment—which was not applicable under all field conditions— 
there was nothing available commercially. As a result, the 
United States Beet Sugar Association underwrote an over-all 
project on mechanization to be handled jointly by the Uni- 
versity of California and the U.S. Department of Agricul- 
ture. When basic information was made available on seed 
processing, treating, planting, blocking and thinning, top- 
ping, and harvesting, several companies began to show an 
active interest in the problem. As soon as industry indicated 
its willingness to undertake a development program, the 
federal and state workers withdrew. Knowing when to turn 
such an endeavor over to industry is important. This par- 
ticular arrangement worked out satisfactorily. 

In most cases, such as the three examples referred to, 
commodity groups have assisted financially in initiating the 
projects through grants-in-aid. Frequently an informal 
agreement has been developed. The sugar beet mechaniza- 
tion program was carried on under a contract. In this case a 
provision was made for the assignment of patents to the 
United States Beet Sugar Association. 

Departments of agricultural engineering throughout the 
United States have made worth-while contributions to the 
mechanization of agriculture. Floyd W. Duffee and his asso- 
ciates at the University of Wisconsin have excelled in their 
work on equipment for harvesting and cutting forage. Harris 
P. Smith at the A. & M. College of Texas has been the leader 
in the development of the cotton stripper. At North Caro- 
lina State College basic work has been done on the wheel- 
type rake. Commendable work has been done on the mecha- 
nization of potato harvesting at the University of Idaho and 
the University of Maine. George E. Pickard and his asso- 
ciates at the University of Illinois are doing basic work on 
the shelling of corn with combine cylinders. The University 
of Nebraska has a world-wide reputation in its service to in- 
dustry through its tractor-testing program. Arthur W. Clyde 
of Pennsylvania State University has done outstanding work 
in his studies on hitching and on the dynamics of machines. 
Sugar beet machinery investigations (cooperative with the 
U.S. Department of Agriculture) have been centered at 
Michigan State College, Colorado A. & M. College, and 
University of California. Iowa State College has made 
worthwhile contributions to corn planting and harvesting. 
Kansas State College has been doing important work with 
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the heat pump. Ohio State University has made exhaustive 
tests on threshers and combines. Small-seed legume harvest- 
ing studies have been made at Clemson Agricultural College 
and the University of California. This list could be extended 
to cover most of the commodity fields, but space does not 
permit mention of the splendid work going at all experi- 
ment stations. 

Since industry today seems to be trying to keep in closer 
touch with what is in progress at the experiment stations, a 
survey and catalog of research activities at the numerous 
publicly supported institutions should be of considerable 
value. Such a survey would provide short cuts to the insti- 
tutions best qualified to handle specific problems requiring 
cooperative effort. 

Until recently direct industrial cooperation has been 
largely limited to the lending of equipment for studies that 
industry has initiated. Lately, however, some impetus has 
begun to come from the experiment stations, and industry 
has responded with other kinds of assistance. For example, 
in the legume-seed harvesting work at the California experi- 
ment station certain problems arose during studies to adapt 
combines to handle clover seed. Assistance was requested 
from the manufacturer of a combine in general use, who 
assigned one of his engineers to work with the experiment 
station staff. This cooperative effort resulted in a satisfactory 
solution. 

During the past year machinery manufacturers were 
asked to cooperate on a corn-harvesting project in California 
by developing gathering attachments that would make their 
combines suitable for corn harvesting. While all did not re- 
spond, three cooperators did make and operate their equip- 
ment in corn in 1954. The first year’s trial was encourag- 
ingly successful. It is apparent that California corn can be 
combined successfully. This was an ideal arrangement in 
that manufacturers designed, built, and operated all of the 
necessary equipment. The experiment station staff arranged 
for farmer cooperators and made detailed studies of machine 
performance and the quality of the output. Both the agri- 
cultural engineering and the agronomy departments co- 
operated with industry on these projects. 

Teaching and research go hand in hand. Creative re- 
search is the mechanism through which the university can 
fulfill its primary aim, that of enlarging man’s understand- 
ing. Today industry expects creativeness in its new em- 
ployees. The students in agricultural engineering must not 
only be well grounded in principles and practices, they must 
also be trained in an atmosphere of creativeness. To give 
them adequate training, the instructors must have the 
opportunity to be creative, for the teacher who is not him- 
self creative cannot develop such ability in the student. Co- 
operative research, affording the opportunity for both crea- 
tive thinking and a better insight into industry's problems, 
is a promise of more effective work from the teachers as well 
as from the students who will be the industrial leaders of 
tomorrow. 

Industry's establishment of graduate fellowships offers 
one of the most promising means of carrying on cooperative 
research and at the same time aiding the teaching program. 
The problems to be studied should be basic to industry. 
The Eitowships might be restricted to promising men with 
three to five years of experience in industry, or to outstand- 
ing seniors who want to further their education. In the latter 
case, industry as well as the university staff has a splendid 
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opportunity of sizing up the student's creative ability and 
estimating his chances of success in industry. 

Industry and agricultural engineering departments have 
one thing in common. Both need men with more experi- 
ence and training to solve today’s increasingly complex 
problems. Academic training beyond the baccalaureate de- 
gree is the logical answer. 

Those in research institutions supported by public funds 
should take inventory of their research programs. Some re- 
vision is no doubt desirable. To be of most value to industry 
the research should be basic in nature and well coordinated 
with the over-all objective of agriculture. One pitfall to 
avoid is that of becoming simply a testing station. 

One of the large fields for intensive research is the im- 
provement in quality of products handled under a mecha- 
nized production program. There is hardly a crop that does 
not show some decrease in quality when production is 
mechanized. Cotton is a typical example. Mechanization of 
the harvest has resulted in lowering the quality by one or 
more grade points. The solution to this problem may be in 
the hands of the botanist, who is striving to defoliate the 
crop properly before harvest to reduce the trash content of 
the lint; or the answer may come from the plant breeder 
who is working toward the development of a self-defoliating 
plant, or a rearrangement of bolls to get them off the 
ground. The weed specialist may be able to help the trash 
problem through improved weed-control practices. Cer- 
tainly a coordinated program involving many scientists will 
be necessary to get a final answer. 

Crop losses are staggering. These include harvest losses 
as well as those of storage and processing. Losses resulting 
from mechanization of the corn crop are appalling. Con- 
certed effort on the part of research teams composed of work- 
ers in industry and the experiment station, including the 
plant breeders, is desirable. 

Walker + has stressed the need for a balanced research 
program. He summed up the situation as follows: “Progress 
in agricultural engineering, to date, has been attained prin- 
cipally by the labor-saving route. . . . This has called not 
only for applied research, but also for development and sur- 
veys of practice. Labor saving in agriculture is still of sig- 
nificance, but the mechanical techniques for reducing labor 
for standard field operations are receiving increased attention 
by competent research departments in industry. . . . During 
the past 25 years our experiment stations have spent consid- 
erable effort on equipment development. . . . This has been 
justified, but the question may be raised now, if agriculture, 
and the industries serving agriculture, might not be better 
served if more attention were devoted to basic studies relat- 
ing to product quality, reduction in waste, dynamics of ma- 
chines, fluid mechanics problems, unit operations and 
the like. ... 

“It should be a primary object in equipping for basic 
research to assemble staffs of great ability and high academic 
achievement. Surely our non-profit institutions, if they are 
to fulfill their responsibility for creating new knowledge, 
must assemble staffs containing a goodly number of highly 
trained men.” 

We must remember that research is the price of survival. 
How well we survive will depend upon the quality of our 
research. 


+Walker, H. B., Balancing agricultural engineering research, 
AE, July, 1954. 
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Determining When to Irrigate 
W. O. Pruitt and M. C. Jensen 


Assoc. Member ASAE 


HE need for a practical way to determine when to 
‘Tico has long been recognized. One of the most 

effective ways to increase irrigation efficiency on the 
farm is to provide the farmer with a convenient method with 
which he may recognize the proper time to irrigate his crops. 
Various devices have been developed for this purpose. Elec- 
trical-resistance-type moisture blocks and moisture-tension 
equipment are among the more important, and these 
methods have been very useful in research. They have not, 
however, been widely adopted by farmers. 


An indirect approach to the problem involves the use 
of climatological data to estimate consumptive use. Blaney 
and Criddle (1)* developed a procedure for estimating 
monthly and seasonal consumptive use from temperature, 
daylight hours, and crop information. This procedure has 
been used recently by several state experiment stations to 
estimate monthly and seasonal consumptive use and irriga- 
tion requirements for local areas within individual states 
(2, 3, 4, 5, 6). Two states have proposed techniques for 
adapting the procedure to obtain peak daily consumptive-use 
rates for irrigation-system design (3, 4). Thornthwaite (7) 
developed a procedure for estimating consumptive use from 
information on temperature, latitude, days per month, and 
an index established locally. His purpose was to classify 
climate. Others (8) have used Thornthwaite’s procedure for 
estimating daily consumptive-use rates as a guide for deter- 
mining the time of irrigation. Penman (9) studied losses by 
evaporation from open water surfaces, bare soil and turf in 
England. He developed a procedure which used several 
climatic factors to determine consumptive use. These pro- 
cedures have all received widespread recognition. 

Recently consumptive-use values determined from 
studies on several crops at the Washington Agricultural Ex- 
periment Stations have been compared with rates of evapo- 
ration from a free water surface. Results indicate that it may 
be entirely feasible for a farmer to use an evaporation tank 
on his farm to tell when to irrigate. 


This report covers comparisons of actual consumptive 
use for four crops at Prosser, Wash., with tank evaporation 
and with estimated consumptive use computed by the Thorn- 
thwaite and the Blaney-Criddle procedures. Comparisons 
could not be made with Penman’s procedure because some of 
the weather data used in his method have not been recorded. 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 
Approved as Scientific Paper No. 1377, Washington Agricultural 
Experiment Stations, Pullman. Project No. 747. 

The authors—W. O. Pruitr and M. C. JENSEN—are, respec- 
tively, assistant agricultural engineer, Irrigation Experiment Station, 
Prosser, Wash., and agricultural engineer, The State College of 
Washington, Pullman. 

Acknowledgments: Aldert Molenaar, formerly professor agri- 
cultural engineering, initiated project 747 and was leader until 
1952. C. E. Domingo, soil scientist, has recorded weather data 
since 1948. Allen Busenbark, senior experimental aide, has done 
much of the project field work since 1953. 


*Numbers in parentheses refer to the appended bibliography. 
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Agricultural-engineering studies comparing 
actual consumptive use of irrigation water 
with evaporation from a free-water surface 
and with estimated consumptive use by 
the Thornthwaite and the Blaney-Criddle 
procedures produced results that show 
promise for the evaporation-pan method 


Procedure 

All crops were grown on a Ritzville very fine sandy 
loam ranging in depth from 34 to 5 ft. This soil is under- 
lain by an extensive layer of basalt rock which is relatively 
impermeable. Consumptive use was evaluated through use 
of soil-moisture samples taken from the entire profile from 
the surface to the rock. The amount of water applied each 
irrigation was carefully controlled to avoid overapplication 
and consequent free water at the rock surface. It is believed 
there was little opportunity for either lateral drainage or 
deep percolation. One exception was the 1949 alfalfa study 
when varying amounts of water were added at a regular 
frequency. Analysis of 1949 data showed some plots to be 
well above field capacity after irrigation. Data from these 
plots were omitted when average consumptive-use values 
were calculated. 

Moisture treatments were planned on wet, medium, and 
dry criteria. It was intended that the medium level provide 
moisture for maximum yields. Time of irrigation was de- 
termined by periodic moisture sampling. Consumptive use 
was determined by measurng loss of moisture from the en- 
tire soil profile between irrigations and adding to this quan- 
tity any rainfall occurring during the period. Moisture sam- 
ples were taken approximately one day before irrigation and 
from two to four days following irrigation. The average 
daily consumptive use between any two irrigations was de- 
termined by dividing the moisture loss plus rainfall by the 
number of days between samples. 

The evaporation data were taken from a tank located 
approximately 3 miles due south of the experimental site in 
an environment similar to the experimental area. The tank 
is 6 ft in diameter, 2 ft deep, and set with the rim about 2 in 
above the ground surface. The surrounding surface of the 
weather station area has been built up by soil deposition un- 
til it is about as high as the top of the tank. The water level 
in the tank was maintained between 2 and 4 in from the top 
of the tank rim. 

The Blaney-Criddle procedure can be expressed as w= 
Ktp and U; = x, in which w is monthly consumptive use in 
inches of water, K is a crop coefficient, ¢ is mean monthly 
temperature in degrees Fahrenheit, p is monthly percent of 
annual daytime hours (sunrise to sunset), U,’ is seasonal con- 
sumptive use in inches of water, and = wu is the sum of the 
monthly consumptive uses during the crop growing period. 


389 


. I LT IT LT 
io EE ee = - . pee . , 
ype pugs = 
Ss 
Bes 0 a : 
aa 
— 
ees 
( ae 
a ee 
See, 
or 
te Soe 
ee Seat 
sft ant | 
ee 
ee ‘ 
OBS. 
af 
aie 
wr we os 
alt So : 
esa) ’ 
23 | 
ite | 
ee 
es 
ah 
oe | 
%; ities 
‘ar aaa 
aris 
= ' 
bea oe 
g — ‘ 
Oe See ' 
pes = , 
a 6 
ee | é 
Ba 4 
ann 
aS | 
va | 
= am: : 
cee 
roa 
Be 
ar 
eG i 
aay eee 
Aes 
Bo 
peat 
eta 
Be 
Ng ae 
Bo es 
ae f 
pe 
ean 
sae 
Pegi 
ea nte 
i Ves ieee! 3 
Coes | : 
ens 
yee : 
aint: ; 
eee x 
cnn 
cary 
et a ae 
sek aa } 
ay i 
eon | 
ey } 
es se 
sa! i 
pie Mey 
ae: 
er 
* he 
pret co 
‘ie Rati 
Soe Se 
Tou oe 
PS & ’ 
a 
— 
Bt ee 
eas cae: | 
—— 
aes, 1 
Se Se | 
ie ; 
* ; ' 
f i 
_ eee 
pee i 
ae” ; 
Pee 2 } q 
faxes i 
ee dee! 
ieee 
pre 
¥ 
ie . anes ; : . : 
oe joe HS, 


wu 


nN 


MEDIUM 


RATE OF USE - INCHES PER DAY 


MAY JUNE JULY 


AUG. SEPT. OCT. NOV. 


Fig. 1 Rates of consumptive use, U; evapora- 
tion, E; Blaney-Criddle estimated consump- 
tive use, U,, and Thornthwaite estimated con- 
sumptive use, U,, for sugar beets grown un- 
der three moisture treatments in 1951 


In order to compare this procedure with 
periodically measured consumptive use 
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TIME BY MONTHS 


Fig. 2 Cumulative U, Ex 1.02, U,, and U, 
for 1951 sugar beets from emergence to 
June 27 and from June 27 to date of harvest 
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Fig. 3 Rates of consumptive use, U ; evap- 

oration, E; Blaney-Criddle estimated con- 

sumptive use, U,, and Thornthwaite esti- 

mated consumptive use, Us, for late pota- 

toes grown under three moisture treat- 
ments in 1952 


and evaporation, the ¢ and p values were 
actually taken on a daily basis and summed for the measure- 
ment period. 

The Thornthwaite procedure can be expressed as 
e=1.6(10t/1)*, in which e is the monthly unadjusted 
potential consumptive use (Thornthwaite’s potential evapo- 
transpiration), ¢ is mean monthly temperature in degrees 
Centigrade, J is a heat index for a location, and a is approxi- 
mately 0.5103. The equation is solved by use of nomograms 
and tables and the unadjusted potential consumptive use is 
adjusted for the length of day and number of days in the 
month. In order to compare this procedure with measured 
consumptive use and evaporation, Thornthwaite’s adjusted 
potential consumptive use was computed on a daily basis and 
summed for actual days involved in the measurement periods. 
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Fig. 4 Cumulative U, E x 1.08, U,, and U, for 

1952 late potatoes from emergence to July 

10 and from July 10 to the end of the 
growing season 


tive use, U;, 
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Fig. 5 Rates of consumptive use, U ; 
evaporation, E; Blaney-Criddle esti- 
mated consumptive use, U,, and 
Thornthwaite estimated consump- 
for early potatoes 
grown under two moisture treat- 

ments in 1953 and 


The following symbols will be used: 
U=measured consumptive use. 


E=evaporation from USDA BPI tank. 


U,=estimated consumptive use (rate or quantity ) 
computed by the Blaney-Criddle method 


U,=estimated consumptive use (rate or quantity) 
computed by the Thornthwaite method. 


The following example demonstrates how the compari- 
sons were made. Two sets of soil samples, one taken two 
days after irrigation and another ten days later (one day be- 
fore the next irrigation) indicate an average rate of loss of 
0.2 in of water per day for the ten-day period. In order to 
show continuous graphs, this 0.2 in per day was assumed to 
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Fig.6 Cumulative U, Ex 1.32, U,, and U; for 


1953 early potatoes from emergence to June 6 


rom June 6 to the date of harvest 
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Fig. 7 Rates of consumptive use, U; evap- 

oration, E; Blaney-Criddle estimated con- 

sumptive use, U,, and Thornthwaite esti- 

mated consumptive use, U,, for alfalfa 

grown under three moisture treatments in 
1949 
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Fig. 8 Cumulative U, Ex 1.09, Uy, and U; 
for 1949 alfalfa (April 26 to September 7) 
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Fig.9 Rates of consumptive use, U; evap- 

oration, E; Blaney-Criddle estimated con- 

sumptive use, U,, and Thornthwaite esti- 

mated consumptive use, U;, for alfalfa 

grown under two moisture treatments in 
1950 


tion; whereas, in almost all later peri- 
ods, consumptive-use rates are about 
equal to or greater than evaporation. 
Since at the start of the first period the 
plants were very small and provided 


ae. 


s 


be the consumptive use rate for the entire 13 days between 
irrigations. To be comparative, average rates of E, Up and 
U, for the same ten days were used for the 13-day period. 
Consequently cumulative curves for E, U, and U; are slightly 
different for different moisture treatments. 


little ground cover, the lower consumptive-use rates during 
this time are reasonable. 

In Figs. 2, 4 and 6 cumulative values have been broken 
down into two main parts, the crop-starting period and the 
subsequent period of good crop cover. The starting-period 
quantities were plotted separately in order to begin the graphs 
for periods of good crop cover at a common base. This was 
not done for alfalfa (Figs. 8 and 10) since the crop estab- 
lished complete ground cover early in the growing season. 

In Figs. 2, 4, 6, 8 and 10, actual evaporation was multi- 
plied by a crop factor. The factor was obtained by taking 
the cumulative total of U for the period of good crop cover 


Results 


Measured consumptive-use rates for four crops are com- 
pared with tank-evaporation rates and rates of U, and U; in 
Figs. 1, 3, 5, 7 and 9. Corresponding cumulative curves for 
U, Uy and U;, and for evaporation rate modified by a crop 
factor are shown in Figs. 2, 4, 6, 8 and 10. 


For the first measured period be- 
tween samplings, the value of U for 
sugar beets and potatoes is consider- 


TIME IN MONTHS 


and dividing by the actual evapora- 
tion for the same period. Only one 
factor for each crop was used. It was 


based on the moisture treatment found 


ably lower than average tank evapora- ; 
to be adequate for maximum yields. 


mt This included the medium treatment 
m $3 for sugar beets, wet treatment for both 
iF ne potato crops, and medium treatment 
26 
#2 s for both alfalfa crops. 
24 we 
- Ey >; Tank Evaporation as an Estimate 
me rE f 3 683 of Consumptive Use 
2 i °F 3 Ahi 3 By noting the treatments for maxi- 
os | tf avy veme «090 * mum yields in Figs. 1, 3, 5, 7 and 9 
s Py (medium for sugar beets and alfalfa, 
< ‘ Mee ear0e Zs and wet for potatoes) the consump- 
hy 38 tive use is more nearly approximated 
3 10 ®¢ — by evaporation than by U, and U;. 
g 8 When a crop factor is applied to 


evaporation rate in Figs. 2, 4, 6, 8 
and 10, consumptive use is closely 


duplicated. 


The ratio between U and E for al- 
falfa changes somewhat throughout 
the season, probably due to the effect 
of cutting. During periods when a 
cutting was taken off, the results con- 
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Fig. 11 Effect of applying constant factors to 

evaporation, E; Blaney-Criddle estimated con- 

sumptive use, U,, and Thornthwaite estimated 

consumptive use, U;, to more closely approxi- 

mate actual consumptive use, U (1951 sugar 

beets, medium irrigation treatment, Prosser, 
Wash.) 
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Fig. 10 Cumulative U, Ex 1.09, Uy, and 
U, for 1950 alfalfa (May 20 to Octo- 
ber 31) 
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sistently show a drop in the ratio between consumptive use 
and tank evaporation as compared with periods when no 
cuttings were removed. Since essentially all the foliage is 
removed each cutting, there is little chance for transpiration 
to take place for several days until regrowth has occurred. 
For the wet treatment, average ratios of about 1.3 to 1 for 
periods not including a cutting were found. This corre- 
sponds rather closely with results from another study made 
during July, 1952 (10). During a 19-day period the total 
consumptive use of alfalfa was 38 per cent greater than 
total tank evaporation. Although this 1952 work was basic- 
ally a field study of the unsaturated flow of water in soils, 
consumptive use was calculated from the available data. 
Twenty comparisons, ranging from one-day intervals up to 
the total 19-day period, showed a regression equation of U= 
1.38E with a highly significant correlation coefficient of 0.99. 


Estimated Consumptive Use Based on Climatic Factors 


The seasonal U, for sugar beets was 26.2 in of water 
whereas actual consumptive use for the medium treatment 
was 27.0 in as shown in Fig. 2. This indicates that for the 
season total the Blaney-Criddle formula was relatively pre- 
cise. However, from Fig. 1 it can be seen that the underesti- 
mation of actual use in midseason has been counterbalanced 
by overestimation during other parts of the season, especially 
during the period following plant emergence. 

Except for the first measured period, U; for sugar beets 
runs consistently low, and for the entire season falls be- 
hind actual consumptive use totals 64 in for the medium 
treatment. 

For the late potatoes (Figs. 3 and 4) results were similar 
to those for sugar beets. Taking the wet treatment only, 
which significantly outyielded the other two (18.6 T/A), 
cumulative U, and U;, for the period of good crop cover fell 
short of actual consumptive use by 5.0 and 6.4 in, respec- 
tively, during the good crop cover period. These differences 
are decreased when the starting period (the period prior to 
good crop cover) is included. The difference between values 
for estimated and actual consumptive use was greater for 
early potatoes (White Rose) as shown in Figs. 5 and 6. In 
the wet treatment, which gave the best yield, (19.1 T/A) U» 
and U; values were only about 60 and 54 percent, respec- 
tively, of actual consumptive use. 
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Fig. 12 Totals of E, U,, and U;, for the month of July from 1924 
through 1954 and measured consumptive use, U, for alfalfa for 
July of 1949, 1952, 1953, and 1954 


From Figs. 7, 8, 9 and 10 it is apparent that U; is seri- 
ously under actual consumptive-use values for alfalfa at this 
location. The Blaney-Criddle method was somewhat better 
for alfalfa than for sugar beets or potatoes. 


Figs. 2, 4, 6, 8 and 10 suggest that a crop factor might 
be applied to U, and U; and make them more nearly ap- 
proximate actual consumptive use. Fig. 11 for the 1951 
medium treatment on sugar beets is included to indicate a 
representative comparison. When U; was multiplied by a 
crop factor of 1.42, a cumulative curve nearly as good as 
1.02E is obtained. If the crop K value in the Blaney-Criddle 
procedure is changed from the recommended value of 0.75 
for sugar beets at Prosser to 0.88, the accuracy of the esti- 
mate is considerably increased, but estimates for July and 
August still fall quite short. A crop factor of 1.5 for late 
potatoes and 1.94 for early potatoes correlated U, well with 
U. Corresponding best-fit crop factors, K, for U, were 
1.03 and 1.30. 


As recognized by Criddle (11) a crop coefficient which 
would vary throughout the season could be applied to better 
correlate the Blaney-Criddle procedure with consumptive 
use. At this location, for example, the crop coefficient K, in 


TABLE 1. CORRELATION BETWEEN U AND E, Uj}, AND U, AND REGRESSION EQUATIONS FOR PERIODS OF GOOD CROP COVER 


U dependent on E 


U dependent on UL U dependent on u 


No. of Correlation Regression Correlation Regression Correlation Regression 
Crop Treatment pairs coefficient equation coefficient equation coefficient equation 
Suger 
beets Wet 33 0.86 U = -.016 + 1.08E 0.89 U = -.177 + 2.440, 0.88 U = -.04 + 1.72U, 
Medium 25 0.94 U = -.018 + 1.06£ 0.93 U = -.177 + 2.42U,, 0.92 U = -.016 + 1.750, 
Dry 20 0.93 U = -.004 + 0.95E 0.93 U = -.133 + 2.040, 0.92 U = -.020 + L.47U, 
Late 
potatoes Wet 43 0.75 U = -.026 + 1.20E 0.79 U = -.197 + 2.640, 0.77 U = -.029 + 1.72U;y 
Medium 25 0.85 U = -.049 + 1.23E 0.87 U = -.2h6 + 2.82U, 0.88: U = -.088 + 1.960, 
Dry 14 0.82 U = -.012 + 0.90E 0.80 U = -.148 + 2.03U, 0.83 U = -.064 + 1.630, 
Early 
potatoes Wet ko 0.79 U = -.080 + 1.66E 0.53 U = -.359 + 3.95U, 0.44 U = +.096 + 1.490, 
Medium 30 0.78 U = +.009 + 1.09E 0.49 U = -.091 + 2.22U, 0.48 U = +.136 + 0.88U, 
NOTE: All correlation coefficients are highly significant. 
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the equation ~=Ktp, should vary from about 1.1 in July 
to 0.6 in September for the 1951 sugar beets. 


Fig. 12 is a summary of the monthly totals of E, U», and 
U, based on weather records for the month of July through- 
out the last 31 years as compiled by Nelson (12) and others. 
The July 1949, 1952, 1953, and 1954 values for consump- 
tive use for alfalfa (extrapolated from measured periods 
of good crop cover) are also plotted. The changes in evapo- 
ration, E, from year to year are not similar to the changes in 
in U, nor U; in several instances. The curves indicate that 
other important factors influence evaporation besides those 
used in determining U, and U;. The limited consumptive- 
use information for alfalfa indicates trends similar to those 
for evaporation. 


Statistical Evaluation 


The rates of consumptive use which have been pre- 
sented in all the graphs are mean values for treatments only. 
Table 1, however, presents the statistical results for the row 
crops during periods of good crop cover for all comparisons 
made between consumptive use and E, U,, and U;. Values 
of consumptive use were taken from individual plot meas- 
urements rather than treatment means and are based on soil 
samples taken from three locations per plot. 


From Table 1 it is found that all correlation coefficients 
exceed the one per cent level of significance. Actually from 
a practical standpoint, some measurement would be prefer- 
able which would give an estimate equal to the consumptive 
use, or related to it by a constant ratio throughout the sea- 
son. Expressed graphically it would be desirable to have a 
straight-line relationship between actual and estimated use 
which would pass through the origin. 


Conclusions 

By applying a constant factor for each crop, tank evapo- 
ration was adjusted to closely estimate actual consumptive 
use. For moisture treatments giving high yields in row 
crops, the adjusted cumulative evaporation remained within 
¥, in of the actual measured consumptive use throughout the 
season of good crop cover. Consumptive use dropped off 
with drier moisture treatments, but the decrease was not 
large unless yields were materially lowered. The variation 
between U and adjusted E was slightly greater in alfalfa 
than row crops, probably because of the effect of cuttings. 
The favorable correlation between E modified by a crop 
constant and U indicates promise for development of evapo- 
ration equipment that a farmer could use to tell when to 
irrigate. 

The Blaney-Criddle and Thornthwaite methods departed 
appreciably from measured consumptive use in this work. 
There is apparently some hazard in applying these pro- 
cedures without checking to determine their applicability at 
a location, especially if they are to be used to schedule irriga- 
tion. A crop factor applied to the Thornthwaite procedure 
would have merit. 

Tank evaporation, being influenced by many of the same 
factors which determine consumptive use, should be ex- 
pected to be more effective in estimating water requirements 
than methods which depend on fewer of the climatic factors 
involved. The reported work, however, is only preliminary 
in nature and study is needed before recommendations for 
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usage should be considered. Adapting a convenient tank 
usable to the farmers, establishing a proper tank environ- 
ment, and relating evaporation to consumptive use by suit- 
able crop factors are items needing study. From this work, 
however, it is believed that the direct use of evaporation 
data in estimating consumptive use and the application of 
them for scheduling of irrigation, offers considerable promise. 


Summary 


Rates of consumptive use of water by four crops grown 
at the Irrigation Experiment Station at Prosser, Wash., are 
presented. Rates of evaporation from a USDA, BPI evapo- 
ration tank, along with the estimated consumptive-use rates 
using the Blaney-Criddle and Thornthwaite procedures, are 
compared with measured consumptive-use rates. 

During periods of good crop cover, tank-evaporation 
rates gave a much closer estimate of actual consumptive-use 
rates than either the Blaney-Criddle or Thornthwaite pro- 
cedure. Although high correlation coefficients resulted from 
statistically comparing each of the three methods with con- 
sumptive use, it was found that for the Blaney-Criddle 
method the value for the crop coefficient should vary 
throughout the season. Estimates of consumptive use with 
the Thornthwaite procedure fell short of actual consumptive 
use, but by applying a constant crop factor, depending on the 
crop, they were adjusted to provide closer correlation. 


Comparisons of the past 32 years’ evaporation data dur- 
ing July with estimated consumptive use and with actual 
consumptive use for alfalfa during four of the last six years, 
indicates some problem in adjusting the Thornthwaite or the 
Blaney-Criddle procedure for this area, espeically for sched- 
uling irrigation. The quite favorable results obtained with 
the evaporation pan show promise that this principle may be 
applicable in determining when to irrigate. 
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Theoretical Aspects of Water Spreading 


Warren A. Hall 


Member ASAE 


ATER spreading on agricultural lands for pur- 
\ x / poses of recharging underground water reservoirs 
with excess winter surface flow has introduced a 
number of problems. Generally speaking agricultural soils 
are much less permeable than natural aquifer outcroppings. 
Furthermore, the permeability of the surface soil is greatly 
affected by many factors including working of the soil, na- 
tural and planted vegetation, amount and type of organic 
matter, changes in chemical and physical properties of the 
soil and the growth of microorganisms(1).* Considerable 
excellent research has been done by the Agricultural Research 
Service (USDA), the Kern County Land Company and the 
North Kern Water Storage District on the behavior of the 
soil surface under prolonged submergence and the reaction 
of infiltration rates to various surface soil-treatment pro- 
grams in the spreading basins. This research is summarized 
in papers by Bliss and Johnson (2) and by Schiff (3) and 
is continuing. The purpose of the present paper is to discuss 
from a theoretical point of view some of the effects of varia- 
tion in permeability of the soil with depth on the prolonged 
submergence infiltration rates. In addition, a method is 
proposed for the analysis of a prospective location for water 
spreading, including an evaluation of the degree to which 
benefits from surface treatments may be expected. 

A theoretical approach to water spreading and infiltra- 
tion does not imply a derivation of a set of exact equations 
from which proper design can be computed. Rather, from 
the application of principles of fluid mechanics to certain 
simplified or ideal systems, qualitative results may be ob- 
tained which may be used for design purposes from a 
“greater than” or a “‘less than’’ standpoint. More rarely, one 
may obtain quantitative results which may be used to estab- 
lish the “equal to”’ criterion for design. 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 


The author—WarREN A. HALL—is assistant professor of irri- 
gation, University of California (Davis). 


*Numbers in parentheses refer to the appended bibliography. 
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Fig. 1 Soil moisture zones during infiltration 
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Adequate design of a system for water 
spreading on agricultural lands requires 
a reasonable knowledge of the substrata 
and their permeabilities as well as the 
characteristics of the surface soil 


MOISTURE ZONES DURING INFILTRATION 


Laboratory experiments on one dimensional infiltration 
from a ponded water surface into a uniform soil column 
have been described by Bodman and Colman (4) and 
others (5). From these descriptions the soil water system 
can be subdivided into four more or less distinct zones as 
indicated in Fig. 1. Just below the ponded water surface is 
a very shallow zone in which the pressure in the liquid is at 
or above atmospheric pressure. In the subsequent discussion 
this zone will be referred to as the saturated zone. The lower 
boundary of this zone will be called the saturation surface 
and is defined as that surface in the soil where the pressure 
in the water phase is equal to atmospheric pressure and above 
which the pressure is greater than atmospheric pressure. The 
second zone may be termed the transmission zone. Water 
is transmitted through this zone at pressures less than atmos- 
pheric. The energy gradient over much of this region ap- 
pears to be very close to unity. The third zone might be 
termed the wetting zone and is characterized by a rapidly 
decreasing moisture content with depth as contrasted with 
the transmission zone with nearly constant moisture content. 
The fourth zone consists of the portions of the soil which 
are not yet visibly affected by the infiltration. This zone may 
be termed the dry zone. 


ONE-DIMENSIONAL INFILTRATION 

One-dimensional infiltration may be analyzed by apply- 
ing the Darcy equation to the flow in the saturated zone. 
Let the velocity be denoted by V and defined as the quantity 
of flow per unit time per unit area normal to the flow. The 
head at the lower limit of the saturation zone, i.e., the satura- 
tion surface, is zero by the definition of the saturation sur- 
face if the datum for elevation is taken on this surface. If 
the thickness of the saturated zone is z and the depth of 
water over the soil is d, the head on the upper boundary of 
the saturation surface is d+z (Fig. 2). By the Darcy equa- 
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Fig. 2 Head loss in the saturated zone 
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tion, the velocity is equal to the permeability K 
multiplied by the head loss per unit distance. 


V=K(d+s)fn . . . . ft] 


The infiltration rate is defined as the quantity of 
water per unit time per unit area which enters 
the soil surface. Thus for one dimensional flow 
the velocity determined by equation [1} is the 
infiltration rate. Equation [1] is the equation of 
a hyperbola with asymptotes V=K and z=O. 
Therefore, as the saturation surface penetrates 
more deeply into the soil, the infiltration rate 
will decrease, approaching asymptotically a value 
equal to the permeability. 

If the saturated permeability K, remains 
constant throughout a soil of infinite depth, the 
penetration of the saturation surface for one-di- 
mensional flow can be shown to be a continu- 
ously increasing function of time. Hence, even 
under ideal conditions of a stable soil and sterile system, the 
infiltration rate for one-dimensional flow may be expected 
to decrease with time. Equation [1] gives the rate of flow 
through the soil surface. Because of incompressibility, this 
is also the rate of flow past the saturation surface. Experi- 
mental data show that in at least part of the transmission 
zone the energy gradient is very nearly unity and the perme- 
ability is not greater than the saturated permeability. How- 
ever, the gradient in the saturated zone is always greater 
than unity, hence more fluid flows into the top of the trans- 
mission zone than can flow through this zone. A positive 
difference between inflow and outflow rates indicates that 
fluid is accumulating in the intervening space. Ultimately 
this space will become saturated because of this difference. 


An equation expressing this relationship may be written. 
Denote by QO the volume of water accumulating in this space 
per unit time. Then, for a cross sectional area A, a trans- 
mission zone permeability of K; and a saturated zone per- 
meability of K, 

O=A[K.(d+z)/z—Ki}. . . . . {2] 


In the usual water-spreading problem the surface per- 
meability K, is far from constant but decreases with time due 
to colloidal swelling, microbial activity, etc. The effect on 
the penetration of the saturation surface can be noted from 
equation [2]. As K, decreases for the reasons cited above, 
the term in the brackets will approach zero, reach zero and 
become negative. When it becomes zero the rate of accum- 
ulation is zero and the saturation surface will cease to ad- 
vance. When the bracketed term becomes negative, the out- 
flow from the transmission zone exceeds the surface inflow 
and the saturation surface will recede until the term is again 
zero. Because of this action, the saturation surface probably 
does not penetrate more than a small fraction of the pond 
depth on untreated soils. 


INFILTRATION INTO STRATIFIED SOILS 

Very few soils are uniform to any great depth. Those 
soils in many water-spreading areas have marked stratifica- 
tion. There are three major effects of stratification which 
will be treated in the subsequent paragraphs. The first effect 
is the creation of perched water tables above the less per- 
meable strata. The second effect is the possible stabilization 
of saturation surfaces at the interfaces of less permeable 
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Fig. 3 Schematic diagram of a perched water table 


layers above more permeable ones. The third effect is to 
change the effective permeability of a region containing sev- 
eral strata. 


Perched Water Tables 

In most stratified soils there will exist one or more layers 
whose permeability is less than that of the overlying area. 
The rate at which such layers are able to transmit water is 
often less than the rate water reaches the layer from above. 
A perched water table results and continues to grow until 
the combined effects of increased area due to lateral flow and 
increased energy gradient are sufficient to transmit water 
through the less permeable layer as rapidly as it is received 
from above. 

As shown in Fig. 3, the perched water table in many 
respects is a subsurface spreading pond with a depth of 
water § corresponding to the positive pressure head at the 
top of the less permeable layer. If the layer of soil immedi- 
ately below is not saturated, a saturated zone and saturation 
surface will develop within the less permeable layer. Let ¢ 
represent the depth of penetration of the lower saturation 
surface, Kz the permeability in the lower saturated zone and 
§ the head corresponding to the positive pressure at the top 
of the less permeable stratum. The velocity V2 at which 
fluid will be transmitted through a point in the surface of 
this stratum is 


79=K2(8+£)/€ Pom | so-se tage. “oS 


Stratigraphic Effects on Penetration of 
Saturation Surface 

The saturation surface may be prevented from moving 
downward into the soil by the presence of a more permeable 
layer underlying a less permeable one. Equation {2} is ap- 
plicable to this situation if K, and K; are replaced by K, 
and Kz, the permeabilities of the upper and lower layers, 
respectively : 

Q=A[Ki(d+z)/z—Kz]}. . . . . [4] 


Applying the same reasoning developed in the previous sec- 
tion for variable surface permeability, the saturation surface 
will cease to penetrate deeper into the soil when the term in 
the brackets is zero. When the value of z is approximately 
equal to the depth z; to the bottom of the less permeable 
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stratum, the saturation surface cannot penetrate further if the 
ratio of K; to Ke is such that 


K2/Ki=(d+21)/z [5] 


It follows from equation [5} that after moderate penetra- 
tion, very little increase in permeability is required to sta- 
bilize the saturation surface until the saturated zone merges 
with a water table building from below. This latter action 
possibly accounts for some of the observed abrupt decreases 
in infiltration rate. 


Effective Permeability of a Series of 
Strata in One-Dimensional Flow 

The third effect of stratification is to render equation 
{1} for infiltration into uniformly permeable soils invalid. 
It may be replaced by an equivalent expression involving the 
concepts of effective permeability and effective length of 
flow path. For one-dimensional flow, the velocity through 
each successive layer in the saturated zone is a constant. For 
each layer (denoted by the index /) 


V=A4; Ki/Li {6] 
The total head loss through » such layers is 
n 
Ab= 3V Li/Ki [7] 


i=l 


The terms of the sum can be reduced to a common denom- 
inator by the introduction of a reference permeability and an 
effective distance of flow. 


(L.)i/Ke=Li/Ki {8} 
The total head loss is thus equal to 
n 
Ahb=V/K. & (Lj): [9] 


The rate of flow through the strata occupied by the saturation 
zone is, therefore, 


V=K.(d+2z)/3(L.)i [10] 


A similar equation may be written for vertical flow in 
perched water tables. 


INFILTRATION WITH LATERAL FLOW 

The downward flow under the central portions of very 
large spreading ponds is essentially one dimensional. Flow 
under small ponds will in general have both horizontal and 
vertical components. The simplified one-dimensional equa- 
tions are no longer valid and must be replaced. The Darcy 
equation in its most general form remains valid, but its ap- 
plication is considerably less straightforward. However, it 
is possible to discuss some of the effects of lateral flow on 
infiltration rates and spreading pond design by the use of 
simplified equations. 


Effect of Lateral Flow on the Saturated Zone 
Capillary forces on the edges of the saturated zone pro- 
duce a component in the hydraulic gradient in the horizon- 
tal direction. The resulting lateral flow creates a system of 
streamlines which diverge in the direction of flow. As they 
diverge within the saturated zone, the equation of continuity 
requires that the magnitude of the velocity decrease. At the 
same time, the minimum hydraulic gradient in the vertical 
direction is unity provided the saturated zone has not merged 
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with a water table. Thus there is a minimum vertical compo- 
nent of the velocity which, by application of the Darcy equa- 
tion, is equal to the permeability. Therefore, there must be a 
maximum permissible divergence of streamlines within the 
saturated zone. Consider a single expanding stream tube 
whose cross-sectional area at the surface is A, and at a point 
p within the saturated zone is Ay. By the equation of con- 
tinuity 


V>=V, A./Ap [11] 


A vector is always equal to or greater than one of its car- 
tesian components. Therefore, the least value of V obtain- 
able will be equal to or greater than its vertical component. 
The vertical component is in turn greater than the permea- 
bility in the saturated zone. Thus for a point p in the 
saturated zone, 


V,SK, . {12} 


By combining equations 11 and 12, the maximum possible 
cross-sectional area at a point p within the saturated zone is: 


ApSV, A./K; {13} 


The streamlines, therefore, cannot diverge to an area 
greater than that given by equation [13], except by a de- 
crease in K, along the stream tube. This can occur in a uniform 
soil only by a decrease in moisture pressure to a value below 
atmospheric. Equation [13]} thus also defines the maximum 
penetration of the saturation surface if the streamline pattern 
can be estimated for the saturated zone, e.g., by the use of 
flow nets. The effect of lateral flow is thus seen to result in 
prolonging the higher infiltration rates by limiting penetra- 
tion of the saturation surface. Let L be the length of a 
stream tube in the saturated zone. Then with the point p on 
the stabilized saturation surface at a depth z below the soil 
surface, the velocity of infiltration is approximately 


V.=K.(d+2)/L {14} 
Substituting equation [14] into [13], 
A,/AsS(d+2)/L [15] 


Since L is usually of the same order of magnitude as (d+z), 
little divergence of streamlines will occur before the satura- 
tion surface is reached. Equation [15]} would also indicate 
that small ponds will be much more responsive to surface 
treatment and to variations in depth of the water in the 
pond. This conclusion appears to be substantiated by experi- 
mental data of the USDA Agricultural Research Service and 
the North Kern Water Storage District. 


Lateral Flow in Perched Water Tables 


As water accumulates locally above a less permeable 
layer, energy gradients are established in the horizontal di- 
rection as well as in the vertical direction. Under these 
gradients lateral flow will occur, increasing the area of 
perched water zone. The accumulation is a complex un- 
steady flow problem, and the shape of the water table at any 
time is unknown. Under prolonged infiltration it is possible 
that an equilibrium will be reached during a spreading sea- 
son. For this condition estimates of the possible area of the 
perched water zone may be made. 

Equation [3]} previously presented is an expression for 
the velocity at a point through a stratum supporting a 
perched water table. The total quantity of flow can be ob- 
tained by integrating this velocity over the area Az covered 
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by the perched water table. Thus the total rate of outflow 
Q2 from the perched water table at any time is 


Q= (KB+O/E ih ae ake 2 ee 
A, 

Referring to Fig. 3, § is equal to the depth H of the perched 
water zone less the head loss resulting from flow between the 
top and bottom of the perched water zone. As an approxi- 
mation, this head loss is equal to that which would occur if 
the velocity V2 were the only velocity through the perched 
water zone. That is, 


h’=K, H/Vz (approximately) . . . {17} 


The rate of inflow through the soil surface is also obtained 
by integration of the velocity through the surface over the 
area of the spreading pond. ‘ 


Q= [Raat s)/t or ae 


s 


The maximum growth of the perched water zone will 
have occurred when the total outflow from the perched 
water table is equal to the total inflow from the surface: 


[Redtat= (Kia+0/t qocea 
A A, 


8 


Equation [19] cannot be integrated directly, but the inte- 
grals may be eliminated by replacing the terms representing 
the hydraulic gradients by their average values with respect 
to the corresponding area. Denoting the averages by a bar 
over the quantity, equation [19} becomes 


K, As [(d¥2)/LJ=Kz An (OF+O/E) - [20] 


The average gradient at the surface can be determined from 
an estimated total infiltration rate for the area. The average 
gradient below the perched water table cannot be so esti- 
mated since the area Az is unknown. However, a range of 
possible variation of the average gradient can be determined, 
thus giving an “‘at least’ and an “‘at most’’ value for the 
amount of lateral spreading at a perched water table. This 
value is important for the design of water-spreading basins 
for it indicates what, if any, spacing of successive ponds will 
give a minimum of interference between basins. 


The ‘‘at most’’ value of Az corresponds to the minimum 
possible average hydraulic gradient through the less per- 
meable zone which has created the perched water table. The 
minimum value is unity in this “lower saturated zone”’ (Fig. 
3). Thus the “at most”’ value for A2 is given by substituting 
an average gradient of unity in the right side of equa- 
tion [ 20}. 


Az(at most) =A, [(d+z)/L} K./K2. . [21] 


The “‘at least’’ value for Az is of course equal to A,. Under 
equilibrium conditions, equal inflow and outflow rates from 
the perched water zone may under some circumstances give 
an “‘at least’ value for Az which is greater than A,, thus 
further limiting the range of variation. The largest hydraulic 
gradient which can exist in the less permeable layer will 
determine the “‘at least’’ value for Az provided that the “at 
least’’ value so determined is greater than the area A, of the 
pond at the soil surface. Since most microorganisms will be 
filtered near the soil surface, decreases in permeability due to 
this cause can be expected to be a minimum. Furthermore, if 
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the site is at all suitable for water spreading, the less per- 
meable layer should be relatively thin. Let it be presumed, 
as a first approximation, that the saturation surface at equili- 
brium has reached the bottom of the less permeable layer. 
Let the thickness of this layer be L2. Equation 20 becomes 


K, A, [(d+2)/L}=Kz A2(8+L2)/Le . {22 


The largest hydraulic gradient is seen to be obtained for the 
maximum value of §, the average head on the top of the less 
permeable layer. In addition, from Fig. 3 


aw eee See 


The maximum value of § is obtained with a maximum value 
of H. In turn H is restricted only by the distance from the 
upper saturation surface to the less permeable zone. (Note 
that if H is greater than this distance, the upper saturated 
zone and the perched water zone merge thus affecting ad- 
versely the surface infiltration rate.) The ‘‘at least’? value 
for Az is therefore 
A2(at least ) =A,[(d+2z)/L}{L2/22—h’+L2)]Ks/Ke 
pie ee ee 
where ze is the distance between the upper saturation surface 
and the less permeable layer creating the perched water table. 
If equation [24] yields a value less than A,, the ‘‘at least” 
Az is equal to A,. 

Equations [21} and [24} determine the range of varia- 
tion of lateral flow in perched water tables. If equilibrium 
between inflow and outflow is not reached during the spread- 
ing season, smaller amounts of lateral flow should be ex- 
pected. The approximate value of Az for design purposes 
can be estimated fairly accurately by these equations. 


Conclusions 

Equations [1]} and [2} demonstrate that infiltration rates 
will decrease with time for uniform, stable, sterile soil-water 
systems. Equation [5} demonstrates that only small changes 
in permeability are necessary to stabilize the saturation sur- 
face at a point near the soil surface thus eliminating the de- 
crease in permeability with time predicted for uniformly 
permeable soils. Lateral flow is also shown by equation [15} 
to limit penetration of the saturation surface thus prolonging 
high infiltration rates under small ponds. Small ponds 
should thus be expected to respond much more favorably 
to surface treatment and increases in pond depth. Finally 
a range of variation in lateral flow in a perched water table 
is given by equations [21] and [24]. It may also be noted 
by inspection that certain field conditions favor validity of 
one or the other of these equations. For example, under ex- 
tremely large spreading ponds, the mean hydraulic gradient 
through the less permeable layer will tend nearer to the 
maximum. In such a case efficient use can be made of the 
vertical distance zz (equation [24}) to supply the necessary 
gradient to put a large quantity of water through the less 
permeable layer. If, in addition, z2 is rather large (i.¢., a 
deep-lying less permeable layer), considerable benefit can 
be expected from the use of large spreading ponds and equa- 
tion [24} will be somewhat more accurate for computing 
lateral spread. On the other hand, if zz is small (i.e., a 
shallow-lying less permeable layer), there is less benefit to 
be derived from large ponds. Small ponds, as proposed by 
Schiff(6), whose spacing will be more closely dictated by 
equation {21}, may be more suitable. (Continued on page 399) 
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Ammonia Loss from Sprinkler Jets 


D. W. Henderson, W. C. Bianchi and L. D. Doneen 


PPLICATION of soluble fertilizers through sprinkler 
A systems is of considerable interest because of the pos- 
sibility of reducing costs by eliminating special opera- 
tions for fertilizer application. However, it is well known 
that ammonia is a volatile substance, and that its escape from 
a solution to the atmosphere may occur in varying degree. 
Because of this fact farmers have been warned not to attempt 
application of anhydrous or aqua ammonia through sprinkler 
systems. It has not been so universally understood, however, 
that any solution which contains ammonium ions (NH4*) 
also contains free ammonia (NH3) which is subject to loss 
through volatilization. The aim of the investigation reported 
here was to determine the magnitude of possible losses of 
common ammoniacal fertilizers. Some of the factors affect- 
ing these losses were studied so that recommendations could 
be made for reducing them to a minimum. 


Experimental Procedure 


The various solutions studied were made up with tap 
water in a 100-gal galvanized iron tank and pumped from 
the tank through a small, slow-revolving part-circle-type 
sprinkler set to distribute water through an arc of about 25 
deg. Sixteen glass catch vessels approximately 6 in in 
diameter were placed at intervals of 2 ft along the axis 
of the pie-shaped area covered by the sprinkler. A few 
grams of boric acid powder were placed in each catch ves- 
sel to prevent loss of ammonia from the vessel during the 
run, which was of 25 to 30 min duration, and during sub- 
sequent handling. 

Shortly after the beginning of each run, a sample of 
the solution passing through the sprinkler nozzle was taken. 
The temperature and pH of the solution were determined 
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AMMONIA CONCENTRATION — Lbs per Acre inch of Water 


Fig. 1 Losses of aqua ammonia in relation to concentration of 
ammonia in the irrigation water 
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Investigation shows that the nearer neutral 

the pH of the fertilizer solution is kept, the 

greater the probability that all losses will 
be reduced to a minimum 


immediately, and the ammonia concentration measured by 
distillation and titration. The solutions in the catch vessels 
were composited for ammonia determinations. Losses of 
ammonia were computed from differences in concentrations 
of samples taken from the sprinkler nozzle and concentra- 
tions of ammonia in the catch vessels. These observed losses 
were corrected for water loss by evaporation. Correction 
was accomplished by determining the increase in chloride 
concentration from the nozzle to the catch vessels. Since the 
chloride content of the irrigation water used was low, 
enough sodium chloride was added to bring the total chlo- 
ride up to 150 ppm. This chloride concentration is con- 
venient for analysis, but is not sufficient to lower the vapor 
pressure of the water appreciably. 

Since losses from the catch vessels were prevented by 
addition of boric acid, the values reported are limited to 
volatilization from the jet. Field application would result in 
greater losses since interception of water by crop foliage 
would allow more time for ammonia escape. Furthermore, 
losses from small droplets which drift out of the catch area 
would probably be greater because they are in the air for 
longer periods than that retained in the catch vessels. 
Losses from soil were not considered in this study since they 
presumably are small as long as the soil remains moist and 
are probably similar in magnitude to those incurred in 
broadcast methods of fertilizer application. 

A few tests were made with an operating pressure of 
60 psi at the sprinkler, but in most instances the pressure was 
40 psi. Tests were carried out at both these operating pres- 
sures using the same fertilizer solution, and it was concluded 


AMMONIA LOSS — Percent 
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AMMOMA CONCENTRATION— Lbs per Acre inch of Weter 


Fig. 2 Losses of ammonia from fertilizer salts in relation to 
ammonia concentration in the irrigation water 
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that the effect of operating pressure was small under the con- 
ditions of these trials. 

Wind velocity, air temperature, and relative humidity 
were recorded for each test. Although no special attempt 
was made to study the effect of these climatic conditions on 
ammonia losses, it was observed that variations in duplicate 
determinations made under different weather conditions bore 
no consistent relationship to changes in the weather. 

Solutions were made up from commercial fertilizers except 
for aqua ammonia for which ammonium hydroxide was used. 


Results and Discussion 


Losses of ammonia from aqua ammonia, ammonium sul- 
fate, ammonium nitrate, and monoammonium phosphate 
were studied in relation to the initial concentration of the 
fertilizer solution. The results with losses expressed as per- 
cent of the initial concentration (pounds of ammonia per 
acre-inch of water) are given in Figs. 1 and 2. 

As would be expected, losses from aqua ammonia solu- 
tions were very high, and increased with initial concentra- 
tion. Losses from solutions of ammonium salts were appre- 
ciable at low initial concentrations, but decreased rapidly as 
the initial concentration was increased. Losses from am- 
monium nitrate and phosphate were essentially the same at 
equal ammonia concentrations and are represented by a 
single curve in Fig. 3. Losses from ammonium sulfate were 
appreciably higher. 

Differences in the pH of the solutions after addition of 
the fertilizer materials accounts for much of the effect of 
initial concentration on ammonia losses. The tap water used 
to make up the solutions had a pH of 8.3. Addition of 
aqua ammonia increased the pH, but addition of the fer- 
tilizer salts studied decreased the pH through hydrolysis and 
the action of acidic materials remaining in the fertilizer salts 
from the manufacturing process. The observed losses of 
ammonia are shown in Fig. 3 in relation to the pH of the 
fertilizer solution. These data indicate that, if ammonia 
losses from sprinkler jet are to be kept below 10 percent, 
the pH of the fertilizer solution should be 8.0 or less; ap- 
proximately 5 percent loss can be expected at pH 7.5, and 
loss is negligible if the pH is 7.0 or below. 

Many factors will affect the pH resulting from addi- 
tion of fertilizer salts to a given irrigation water. The most 
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in relation to the pH of the fertilizer solution 
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important of these are the pH of the water, buffer capacity 
of the water (particularly CO;~ + HCO; content), the 
acidity of the fertilizer salt, and the amount of fertilizer 
added to the water. Since irrigation waters vary in pH and 
buffer capacity and fertilizer salts vary in acid content, the 
simplest procedure for controlling losses would be to deter- 
mine the pH of the irrigation water after the addition of 
fertilizer materials. The use of commercial indicators in the 
form of paper strips would make possible rapid field checks. 

More general recommendations can be made. If the irri- 
gation water is essentially neutral (pH less than 7.5), addi- 
tion of any acidic ammonium salt in appreciable quantity will 
reduce the pH to the extent that losses would be negligible. 
If the water has a pH of much above 7.5, losses can be re- 
duced to a minimum by applying the fertilizer in the small- 
est possible amount of water which will not result in injury 
to the crop or sprinkler system. 

The temperature of the irrigation water would presum- 
ably affect ammonia losses. A series of tests carried out with 
the same fertilizer solution (ammonium sulfate, 14 lb per 
acre-inch) at temperatures of 68, 77, and 90F gave ob- 
served losses of 5.2, 6.6, and 7.6 percent, respectively. 
Losses may therefore be expected to increase as the water 
temperature increases. The water temperature for all other 
tests reported was approximately constant at 79 F. 


Summary 

Some of the factors affecting losses of ammoniacal fertil- 
izers from sprinkler jets were investigated. The principal 
consideration is the pH of the fertilizer solution, which de- 
pends on characteristics of both the irrigation water and the 
fertilizer materials. 

It should be emphasized that field application of am- 
monia fertilizers results in losses other than those from the 
jet. If the pH of the fertilizer solution being applied is 
kept as near neutral as practicable, it is probable that all 
losses would be reduced to a minimum. 


Water Spreading 
(Continued from page 397) 

It is apparent that an adequately designed spreading sys- 
tem requires a reasonable knowledge of the substrata and 
their permeabilities as well as the characteristics of the sur- 
face soil. In this respect, a small pipe jetting rig such as 
described by Reger et al(7) should prove to be a valuable 
supplement to well logs taken in the vicinity of a proposed 
spreading site. 
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Tile Drainage of Sloping Fields 


Herman Bouwer 
Assoc. Member ASAE 


tile lines (laterals connected by a main) can be installed 

at different directions with respect to the contour lines. 
They can run parallel (transverse drainage), perpendicular 
(longitudinal drainage) or at some angle between 0 and 
90 deg (oblique drainage) with the contours. 

In the literature, numerous examples are given of hetero- 
geneities in the soil (outcrops of pervious or impervious 
layers, old streambeds in constructional landforms, etc.), to- 
gether with recommendations as to how to drain the local 
wet areas caused by these heterogeneities. It is often difficult 
in those cases to determine which situation occurs in a par- 
ticular field. Once it has been determined, however, the 
drainage then is generally obvious. Furthermore, it is gen- 
erally agreed that tile for intercepting foreign water should 
be installed parallel with the contours. In the case of uni- 
form isotropic soils, however, where a uniform excess mois- 
ture calls for a systematic drainage system, contradictory 
recommendations and arguments with respect to the proper 
direction of the laterals have been presented. 

The question of longitudinal versus transverse drainage 
has been approached from different points of view. Most 
authors agree that the chance of sedimentation in the mains 
is less in the transverse systems, the mains having steeper 
slopes than the laterals. Transverse systems, however, may 
be hard to install if the slopes of the laterals become too 
flat. It has furthermore been argued that transverse systems 
are to be preferred from a standpoint of surface runoff 
(27)*. Recommendations for maximum and minimum tile 
grades may lead to the adoption of either system, depending 
on the slope of the field. 

The most controversial aspect has been the rate of 
groundwater movement into identical longitudinal and 
transverse systems in uniform soils. Vincent (32) and 
others stated that, with transverse lines, part of the water 
seeps back into the soil at the downhill side of the tile after 
it has entered it at the uphill side. Next, Merl (19) and 
Gerhardt (14) claimed that transverse systems have a 
greater draining capacity. Gerhardt later abandoned this 
view (27), but the same argument, although explained in 
a different way, has been presented in the British literature 
(16, 20). The recent German literature (23, 25, 26) still 
recommends transverse systems. 

Chronologically, before 1890 it was generally agreed 
that the longitudinal system was best (11, 18, 32, 34), pos- 
sibly as a result of existing practices with stone drains. The 
sensitivity of stone drains to sedimentation and their high 
hydraulic resistance made installation with the steepest pos- 
sible gradient necessary. After 1890, transverse systems 
were recommended in the European literature on the 
grounds of their supposedly greater draining capacity or 
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A study of the effect of tile direction 
on drainage capacity in sloping fields 


“better’’ operation (9, 13, 14, 19, 20, 23, 25, 26, 31). The 
American literature (2, 8, 21, 22, 28) with a few exceptions 
(10, 12) remained in favor of the longitudinal system. In 
some of the most recent American drainage literature (1, 
24) the problem of transverse or longitudinal drainage as 
such is not mentioned any more. Instead, recommendations 
are given for maximum and minimum tile grades. 

Although the arguments used by several authors to 
demonstrate the greater draining capacity of one or the other 
system are subject to severe objections, it was felt that the 
difference between ground-water flow patterns of the two 
systems could result in a difference in draining capacity. For 
this reason the study was initiated. 


Approach to the Problem 


In the course of this investigation, distinction has been 
made between two cases. In the first case, the phreatic sur- 
face coincided over the entire field with the surface of the 
ground (surface runoff impending or already developed). 
The boundary conditions in this case were fixed and identi- 
cal, whether the drainage system was longitudinal or trans- 
verse. In the second case, the soil was not saturated to the 
surface and the phreatic surface could seek its own shape. 
The shape of the phreatic surface in a transversely drained 
field differed from that in a longitudinally drained field. 


Since capillary action was absent in the first case, this 
case was suited to a model study. The second case was ap- 
proached mathematically. Field studies were not consid- 
ered feasible because of difficulty of controlling the many 
variables, and the high cost involved . 


The Model Study 


The model consisted of a heavy wooden box, 5 ft square 
and 18 in deep. Drains were constructed from 80-mesh 
stainless steel wire cloth. A fine uniform sand formed the 
porous medium. The scale of the model was 1:30 and field 
spacings of 36 ft, 72 ft and 144 ft at a field tile depth of 
3 ft could be represented. Keeping the depth of the drains 
in the model constant, the distance of the bottom of the 
box (i.e., impermeable layer) below the drains could be 
varied. The model could be tilted by various degrees in a 
direction normal to the drains (transverse drainage) and 
parallel with the drains (longitudinal drainage). A thin 
sheet of water running continuously over the surface was 
used to approach a phreatic surface coinciding with the 
ground surface. The sand was protected from erosion by 
three layers of cheese cloth underlying a stainless steel screen. 

Inasmuch as the walls of the model normal to the direc- 
tion in which the box was tilted did not coincide with 
natural stream surfaces, the flow pattern was disturbed, 
especially in the case of longitudinal drainage. To minimize 
the influence of this disturbance on the results, the drains 
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were divided into three sections and the discharges only 
measured from the middle section. 


Results of Model Studies 


The results obtained from the model study were ex- 
pressed as the ratio of the drainage capacity of the trans- 
verse system to the drainage capacity of the corresponding 
longitudinal system, symbolized by R¢/. 

Values of Rt/ were determined at slopes of 5, 10 and 15 
percent for different drain spacings and depths of the im- 
permeable layer. R¢/ appeared to scatter around 1.00 with 
values between 0.96 and 1.03. No relation existed between 
Ril and the factors that control the flow conditions (depth 
and spacings of drains, depth of impervious layer, and field 
slope). 

Computations showed that a consistent decrease in Ré/ of 
about 1 percent for each increase of slope of 5 percent was 
introduced by the fact that the longitudinal drains had about 
the same slope as the tilt of the box, while the transverse 
lines kept nearly the same slope with which they were in- 
stalled regardless of the tilt of the box. Thus the flow depth 
in the drains was less in the longitudinal systems, partic- 
ularly at the greater slopes. 

Since the surface of the sand could not be made per- 
fectly flat, the thickness of the runoff sheet at a particular 
location may have varied with the direction in which the 
model was tilted, thus influencing R¢l. 

The depths of the impervious layer below the drains 
included in the tests ranged from zero to one-fifth of the 
drain spacing. With regard to influence on drainage, the 
latter depth of the impervious layer can be considered as 
being infinite (15, 29). 


Calculation of Rtl 

In tile-drained sloping fields a ground-water particle 
moves under the combined influence of the tile and of the 
slope of the water table as introduced by the slope of the 
field. Moreover, the velocity potential due to tile lies in a 
direction normal to the tile, whereas the velocity potential 
due to slope lies in a direction normal to the contours. 

Since, in a longitudinal system, the tile lines also run 
normal to the contours, the velocity potential due to the 
slope is normal to the velocity potential due to the tile. 
When the resultant of these potentials is resolved into com- 
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Fig. 1 Flow system in a tile-drained horizontal field 
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ponents, that component normal to the tile, which con- 
trols the flow of water into the tile, is identical to the 
velocity potential due to tile. In other words, slope does 
not affect the draining capacity of longitudinal systems, or 
longitudinal systems have the same draining capacity as 
identical systems in horizontal fields under otherwise the 
same conditions. The same thought is underlying Waring’s 
recommendation of longitudinal systems (34), although not 
so stated specifically. This characteristic, which also appears 
from the results of the model study, reduces the comparison 
between longitudinal and transverse systems to that between 
horizontal and transverse systems. (With horizontal systems 
are meant drainage systems in horizontal fields. ) 


Tile-drainage systems in horizontal fields with uniform 
soils can be characterized by the following dimensionless 
quantities (given a certain tile diameter): x/m, d/m and 
k/s (Fig. 1), where 

x=one-half of the tile spacing 
m= vertical distance of water table at middistance 
between the tiles above the tile 
d=distance of the impervious layer below the tile 
&=permeability of the soil (dimension length/ 
time) 
s5=drainage coefficient (dimension length/time ) 


The quantities x/m and d/m describe the geometry of the 
system, whereas £/s represents the reciprocal of the drain- 
age coefficient at unit permeability. Nomographs con- 
structed by relaxation processes relate k/s to x/m and d/m 
(33). If the impervious layer is at great depth, x/m is the 
only controlling factor of &/s. Consequently deep drains 
with wide spacings and shallow drains with narrow spacings 
have the same draining capacity as long as their x/m values 
are the same. 


Fig. 2 shows a cross section of a transversely drained 
sloping field, with uniform infiltration (arrows equally 
spaced). The uniformity of infiltration causes the water 
table to attain such a shape and elevation that at steady 
conditions 
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In other words, a transverse tile line acts at its uphill side 
as a deep, widely spaced drain and at its downhill side as a 
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Fig. 2 Flow system in a transversely drained sloping field 
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shallow, narrowly spaced drain. The £/s values correspond- 
ing to the x/m values of the system can be found with the 
nomographs (33). From Fig. 2 appears 


™1=Me2t+Lpy tana. 


{2} 
and 
Lr=x1+x2 {3} 


From equations [1}, [2} and [3}, the following expression 
for L;, can be derived 
Lp=X2 ° [4] 

i— * tan a 

mez 

The next step is to evaluate the drain depth D for the 
transverse system. 

The minimum permissible distance p of the water 
table below soil surface (Figs. 1 and 2), together with the 
drainage coefficient s of the system at the position of the 


TABLE 1. RESULTS OF THE gooey - 
Rtl FOR FREE BOUNDARY DSVELOPIED 


transverse 
—— 
slope theoretical| empirical 
in % curves curves 


0.90 
0.90 
0.90 
1.02 1.00 
1.02 1.02 
1.07 1.07 
0.96 1.00 
0.99 1.01 
1.03 1.05 
0.98 0.97 
1.04 0.98 
1.11 1.06 
00 0.98 1.01 
00 1.00 1.07 
00 0.96 0.97 
00 1.05 1.10 
0.94 
1.08 
0.93 
1.02 
1.04 
1.02 


water table characterized by p, constitute the drainage cri- 
terion on which the design of a drainage system should be 
based (15). On the other hand, it is possible to characterize 
existing drainage systems by their draining capacity at the 
position of the water table characterized by p. For hori- 
zontal systems, p is found at middistance between the tiles 
(Fig. 1) and the tile depth D is found by adding m to p. In 
the case of transverse systems, however, p is found at point 
T where a line having the same slope as the field is tangent 
to the phreatic surface (Fig. 2). To determine the location 
of point T, it is necessary to know the shape of the phreatic 
surface. Inasmuch as it has not been possible to develop 
simple equations that describe phreatic surface shapes, the 
tile depth for transverse systems was determined graphically. 
For this purpose a set of water table shapes with different 
x/m values was obtained by interpolation from theoretical 
curves presented by Childs (4, 5), Kirkham and Gaskell 
(17) and Van Deemter (29). A similar set was con- 
structed from empirical curves presented by Spottle et al. 
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(27), Debauve (7) and Van Schilfgaarde (30). Finally 
k/s values were evaluated from the nomographs for hori- 
zontal systems with the same tile depths and spacings as 
were found for the transverse systems, and R¢/ computed. 


Summarizing, the calculation of Ré/ for free boundary 
development consists of the following steps: 


1 Starting with transverse systems, assume a range of 
values for x/m. 


2 Using the nomographs, find the £/s values corres- 
ponding to the assumed x/m values. 


3 Calculate L, for the transverse system with equation 
[4] for the assumed x/m values at different field 
slopes. Computations are facilitated by assigning a 
concrete value to mz, thus giving the system a certain 
scale. 


4 Using both theoretical and empirical shapes of phrea- 
tic surfaces, evaluate D for a given value of p. 


5 Using the same value of p, find &/s for horizontal 
systems having the same depths and spacings as 
found for the transverse systems. 


6 Calculate Ré/ as 


(&/s) horizontal 


_ (k/s) transverse 


The results of these computations show that the values 
of Ré/ are scattered around 1.00 (Table 1) with no relation 
to x/m and a slight tendency to increase with increasing slope. 


Discussion of Results 


Theoretically, the nature of the problem should not 
permit R¢/ to scatter around a certain value. There is either 
a clear relation between R¢/ and the factors that determine 
the geometry of the system or there is no relation at all. 


Two quantities should have an undisputed influence on 
the deviation of Ré/ from one if this deviation were to exist: 
the slope of the field and the spacing of the drains. The 
slope of the field may be considered as being responsible for 
the existence of the two different drainage systems. If the 
slope of the field were zero, there would be no question of 
direction of tiles with respect to contours because there 
would be no contours. Consequently, any difference be- 
tween longitudinal and transverse systems should clearly 
bear the influence of field slope. The influence of the tile 
spacing becomes clear in the case of a zero spacing. If the 
tile lines lie right next to each other, it does not make any 
difference what direction these lines have with respect to the 
contours.. A difference may start to develop, however, if the 
lines are moved apart. 


The depth of the impervious layer and the position of 
the water table characterized by m, merely control the 
type of flow (radial or uniform rectilinear) that dominates 
in a given system. The model studies indicated that both for 
small values of d with rectilinear flow dominating and for 
large values of d with radial flow dominating, R¢/ was equal 
to one. Consequently, the depth of the impervious layer is 
not important as far as Ré/ is concerned. 

The graphical evaluation of the tile depth in transverse 
systems with free boundary development was very sensitive 
to small changes in degree and location of curvature of the 
phreatic surface. Since the shapes of the curves used in this 
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process may easily have been affected with some deviation 
from the true shapes, not too much value can be attached 
to the slight tendency of Ré/ to increase with increasing slope. 

Based on the scattering of R¢l around one and the ab- 
sence of clear influences of the factors controlling the flow 
system, the conclusion is that both for fixed and free boun- 
daries, no difference exists between the draining capacities of 
comparable longitudinal and transverse tile-drainage systems. 


Summary and Conclusions 

Transverse and longitudinal tile-drainage systems in uni- 
form soils have been compared with regard to their drain- 
ing capacities. In the drainage literature, different opinions 
about this subject are found, and contradictory recommenda- 
tions for the proper direction of tile lines with respect to 
field contours have been made. 

In the course of this investigation, distinction has been 
made between two cases. The first case, where the phreatic 
surface coincided over the entire field with the ground sur- 
face, was studied by means of a model. The second case, 
where the soil was not saturated to the surface and the 
flow system could seek its own phreatic surface, was 
approached mathematically. 

The results showed that for both cases comparable longi- 
tudinal and transverse tile-drainage systems have the same 
draining capacities. On the basis of this result, it is recom- 
mended that tile lines (laterals) be installed at an angle be- 
tween 10 and 30 deg with the contour lines. The lower 
limit of 10 deg is merely to indicate the practical undesir- 
ability of a tile parallel with the contours. The advantages 
of the recommended direction are: 


¢ The main can be installed with a steeper grade than 
the laterals. This reduces sedimentation and allows a 
smaller diameter for the main. 


By letting the tiles diverge slightly from the contours 
the grades are sufficient that installation is not difficult. 


Although diverging somewhat from the contours, the 
laterals still have an effective direction with respect to 
surface runoff (27), to remnants of old streambeds, 
and to other natural drains (old stone drains). 


A reasonable divergence of the tile from the contours 
still takes advantage of a possible development of 
anisotropy in the soil with the greatest permeability in 
the downhill direction due to a repeated downhill 
movement of ground-water during the past (6). More 
research, however, is needed concerning this point. 
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RESEARCH NOTES 


Brief news notes and reports on research activ- 
ities of special agricultural-engineering interest 
are invited for publication under this heading. 
These may include announcements of new proj- 
ects, concise progress reports giving new and 
timely data, etc. Address: Editor, AGRICUL- 
TURAL ENGINEERING, St. Joseph, Michigan. 


USDA Research Activities 


Superior Service Awards. Three ASAE 
members, on the staff of USDA’s Agricul- 
tural Engineering Research Branch, ARS, 
received USDA Superior Service Awards at 
the honor award ceremonies held June 1, 
at the Sylvan Theater, Washington Monu- 
ment Grounds, Washington, D. C. 

The awards, presented by Secretary of 
Agriculture Ezra Taft Benson, were made 
to Jordan H. Levin and Harold P. Gaston 
of the Mechanical Preparation and Condi- 
tioning Section, AERB, for their research 
efforts at Michigan State College, on means 
and methods of handling fruit, and to El- 
mer B. Hudspeth Jr., of the Farm Machin- 
ery Section, for his work in connection with 
cotton mechanization at Lubbock, Tex. 


Silo Research Continued. Experimental 
horizontal silos, constructed last year by the 
Farm Buildings Section of the AERB at 
Agricultural Research Center, Beltsville, 
Md., have been refilled for further tests of 
silage quality, means of covering, filling 
operations and pressures. The work will 
also include feeding tests and pasture sta- 
tion studies making use of a portable elec- 
tric fence, to be conducted later by the Dairy 
Research Branch of ARS. 


One of the silos was filled with chopped 
forage and the other with long grass, mak- 
ing possible the testing of new forage har- 
vesters and tractor-mounted buckrakes by 
engineers of the Farm Electrification Section 
and the Farm Machinery Section. New 
pressure panels installed recently by engi- 
neers of the Farm Buildings Section are ex- 
pected to give more accurate results of silo 
pressure studies than those previously ob- 
tained. 

Cattle Shelter Handbook. A new illus- 
trated handbook, “Cattle Shelters and 
Equipment for Southern States’’ (No. 81) 
has been prepared and issued by AERB. 
The plans shown in the handbook are avail- 
able to farmers in the southern region 
through state agricultural extension services. 


Included in the handbook are sketches of 
pole barns of various types, cattle pens, 
chutes and handling equipment for the 
farm. These depict plans developed cooper- 
atively by USDA and the state colleges in 
13 southern states as a result of farm build- 
ings research. 


Working drawings listed in the publica- 
tion may be obtained from county agents or 
from the extension agricultural engineer at 
state agricultural colleges in the southern 
region. They are not distributed by the U.S. 
Department of Agriculture. 


Radiofrequency Treatments. Strawberry 
plants are being treated by radiofrequency 
by S. O. Nelson, Farm Electrification engi- 
neer stationed at the University of Nebra- 
ska, as a means of controlling the virus 
diseases that cause yellows and crinkle. 
Plants under test have survived the treat- 
ment, but it is still too early to determine 
effect of the treatment on the viruses. 

The Farm Electrification Section reports 
some success in the dielectric treatment of 
small grain for smut. Good results were 
obtained under the first test as compared 
with the untreated check. 
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Annual Report of the Secretary for 1954-55 


To the Council and Members of the 
American Society of Agricultural Engineers: 


A forward look has been chosen as the 
theme of the Secretary’s report this year. 
As a major objective, the report will attempt 
to evaluate past and present society activities 
as a basis for intelligent projection. 

On the horizon there appears an increas- 
ingly bright future for our profession—a 
future of increased opportunity for engi- 
neering services to the agricultural industry. 
The number of production units in agricul- 
ture will likely continue to decrease with 
increased production per unit. At higher 
levels of output engineering applications 
become increasingly profitable. 

Greater engineering emphasis will be 
given to the reduction of chore time and in- 
creased efficiency of operations in and near 
farm buildings. This will be concurrent 
with further advances in the mechanization 
of field operations. The agricultural engi- 
neer will attack with increased vigor such 
areas as fruit and berry harvesting; trans- 
planting operations; increased use of elec- 
tronics in grading operations and in the 
maintenance of product quality, animal, 
plant and product environmental studies; 
and the engineering implications associated 
with scores of other problems in all seg- 
ments of agriculture. 

It behooves the Society to point the way 
in these and all new agricultural engineer- 
ing developments. Never should satisfac- 
tion be gained from simply being abreast of 
progress; ASAE should serve to inspire 
agricultural engineers to produce at their 
maximum rates and to make their greatest 
contributions to the progress of the pro- 
fession. Our Society can be this source of 
stimulation only as individual members 
contribute to its progress and welfare 
through suggestions and active participation 
in its affairs. 

To the extent this is achieved agricultural 
engineers will consider membership in the 
Society to be a basic necessity a their 
professional progress. Enthusiasm of mem- 
bers will prove contagious, resulting in the 
most effective solution to the problem of so- 
ciety growth. 

Growth. Growth of the Society will, as 
in the past, continue in two directions. 
Great potential still exists in those areas 
now generally recognized as being parts 
of the agricultural engineering profession. 
Outside of the Society are many engineers 
providing a service to agriculture through 
farm equipment manufacturers and distrib- 
utors, public utilities, state colleges and 
universities, agricultural and engineering 
experiment stations, agricultural extension 
services, and various units of the United 
States Department of Agriculture. 

The Society can grow in a broadening 
direction by gaining the membership of 
those engaged in areas near the present 
boundaries of the agricultural engineering 
profession. For example, prospective mem- 
bers may be found among those engaged in 
such diverse fields as engineering appraisal, 
private practice, design and development of 
specialized equipment, production and/or 
processing of various agricultural commodi- 
ties, farm management, land development, 
agricultural aviation, wholesale and retail 
sales, farm safety, contracting, publications, 
advertising and sanitation. Agencies, both 
public and private, having a primary inter- 
est in the modernization of agriculture are 
good sources of prospective members. 

This second direction merits considerable 
thought and work toward a sound policy as 
to how far and how fast the ASAE can 


Proceed and the manner and extent to which 
it can attempt to serve as an effective or- 
ganizational mechanism for a wide di- 
versity of technical and professional in- 
terests. 

Growth should not, of course, be taken 
as the sole measure in determining the effec- 
tiveness of the Society in serving its mem- 
bers and the profession of agricultural engi- 
neering. It is nevertheless a very important 
indicator of the Society's vitality and vigor 
and the determination of its members to 
keep the Society an organization constantly 
pressing for a more effective engineering 
service to agriculture. Growth is an essen- 
tial ingredient in any forward-looking or- 
ganization. 

Most, if not all, society members have 
heard of the slogan ‘5000 Members in ‘55” 
developed in conjunction with the drive for 
new members currently in progress. Presi- 
dent Nutt emphasized the importance of the 
drive in his letter to the society membership 
dated May 10. With a view of reaching 
the goal of 5000 members in 1955, the 
Secretary's office is laying particular stress 
on increased membership. Contacts with 
agricultural engineering department heads, 
divisional and sectional officers along with 
as many additional personal contacts as pos- 
sible have been fairly effective in progress 
to this time. As this is written (mid-May), 
the society membership numbers 4407, as 
compared with 4187 reported in the Secre- 
tary’s report of last year. In addition 172 
applicants are currently in the process of 
election to membership. Considering only 
members in good financial standing, the 
drive began approximately four and one- 
half months ago with a few less than 4200. 
The present membership plus those in 
process of election indicates a total gain 
since January 1 of 382 members. If the 
present rate of gain can be maintained, the 
goal of 5000 members on December 31 
should be realized provided applicants in 
process of election to membership are con- 
sidered in the total membership figure. 

The new members gained and to be 
gained by the present membership drive 
will, of course, mean much to the Society. 
Of at least equal importance, however, is the 
hope that the present emphasis on member- 
ship will awaken in members a new sense 
of individual responsibility for the con- 
tinued growth and effectiveness of their pro- 
fessional engineering society. 

There are, of course, many problems asso- 
ciated with growth. For example, a forward 
look demands an answer to the question of 
how to make new members feel at home in 
the Society or, better perhaps, how to 
quickly and effectively incorporate their abil- 
ities into society affairs. Most of the mem- 
bers who resign or drop out do so after 
three to seven years of membership during 
which time they may have attended few, if 
any, sectional or national meetings. Their 
location or work may have given them few 
contacts with other agricultural engineers 
and little identification or recognition in 
their chosen professional field. In such 
contacts as they have had with the Society, 
they may have found no group or committee 
actively working along lines of their par- 
ticular interests. Perhaps they have not 
felt well enough acquainted in the Society 
or familiar enough with the mechanics of 
its operation to try to find out which other 
members might have similar technical and 
professional interests, and to start some 
activity along those lines. 

Educational institutions can be of great 
assistance in properly indoctrinating the 
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young engineer with his need for contacts 
and ingredients of professional progress 
normally supplied by his professional engi- 
neering society. Continuation of this in- 
doctrination by aggressive employers would 
prove of great benefit. Yet despite the im- 
portance of these aids, the problem remains 
a real one in a forward-look at our Society 
and its work. 


A further problem of growth is the fact 
that the Society has to lift itself by its own 
bootstraps financially. Desirable activities 
which would strengthen the Society can be 
placed in operation only as increased finan- 
cial means become available, and this often- 
times centers about the necessity for in- 
creased membership. 


Meetings and Organization. The future 
will undoubtedly hold major changes in 
the present make-up, organization and 
scheduling of our national meetings. Meet- 
ings of the technical divisions at widely 
separated geographical locations. may well 
become part of the Society's meeting plan. 
Joint programs between divisions will have 
increasing appeal, particularly as the tech- 
nology of our profession is brought to bear 
on the development of over-all production 
plans for agricultural units. Divisional and 
joint divisional programs sponsored by sec- 
tional organizations seem to be in the offing. 
Although it is only natural that considerable 
inertia and resistance to change have been 
built into the present generally satisfactory 
meeting schedule, it is not wise to consider 
it inflexible or unyielding to the interests 
and desires of large segments of the So- 
ciety’s membership. 

A forward look at committee activities 
within the Society indicates that this type of 
work will continue and increase in im- 
portance. A greater emphasis will be placed 
on clarifying and pin pointing problems 
along with the development of procedures 
for their solution. Division committees will 
be increasingly controlled by well-organized 
steering committees who will insist that the 
committee’s work be directed toward the ac- 
complishment of clearly stated, reasonable 
objectives. Target dates for completion of 
the committee’s assignment or specific parts 
of the assignment will be established. Divi- 
sional steering committees will be called 
upon to a greater extent to collaborate with 
the Secretary in suggesting to the President 
suitable individuals for committee appoint- 
ments, in reviewing at least annually the 
status of the committee’s work and in ana- 
lyzing and taking appropriate action on 
committee reports. 

This same line of reasoning should be 
applied to the divisional organizations. As 
technical emphasis shifts, based on tech- 
nological progress, divisional organizations 
should reflect these changes. It is not out- 
side the realm of possibility that the present 
divisions might at some future time see fit 
to merge, a single division divide, and other 
major changes take place toward making the 
organization of the Society better suited to 
serve the professional needs of its members. 


Every indication points to the continued 
growth and effectiveness of our sectional 
organizations as one of the most important 
means of the Society carrying out its objec- 
tives. Few, if any, would dispute the fact 
that the service rendered by the sections has 
exceeded even the greatest hope of their 
organizers. They form a solid foundation 
on which to an increasing extent the hopes 
and aims and ambitions of the Society are 
based. Servicing and the encouragement of 
these sectional organizations will become an 
increasingly important function of the head- 
quarters operation. 
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Student Recruitment. The Society will 
carry its share of responsibility in the work 
of the engineering profession to acquaint 
American youth with their responsibilities 
and opportunities to produce to the full 
limits of their ability in a free society. The 
Society will encourage accurate presentations 
of the opportunities and responsibilities of 
professional engineering as illustrated by 
the education and ability of the agricultural 
engineer. This activity of accurately pre- 
senting agricultural engineering as a voca- 
tion to qualified high school youth will com- 
mand the interest of all organizational ele- 
ments in the Society—headquarters, sections, 
divisions, and committees. Problems inci- 
dent to student recruitment will be solved 
not by defeatist attitudes but through hard 
work, sound factual approaches, and in gen- 
eral by a program having greater appeal 
than those presented by professions and vo- 
cations with which agricultural engineering 
is in competition for prospective students. 
The present motion picture program is a 
splendid example of effort properly directed 
to achieve this goal. 

The future holds greater team work be- 
tween agricultural engineering departments 
and the Society in indoctrinating agricul- 
tural engineering students with a profes- 
sional consciousness. Student branch orga- 
nizations and the Student Member program 
will be of increasing concern to all elements 
of the Society. 


Public Relations. In looking ahead one 
must appreciate the importance of the con- 
tinued development of a sound public rela- 
tions program. This must go considerably 
beyond effective coverage of our national 
and sectional meetings. Agricultural engi- 
neers in common with engineers in other 
branches must become more proficient in 
telling others of their work. Members of 
the Society wherever they may be located 
can be of great assistance in acquainting 
the Secretary with opportunities to make the 
profession better known. Channels are avail- 
able for the dissemination of information if 
story opportunities are known and properly 
exploited. Through the interest of individ- 
ual members or small groups of members 
the following projects, now under way, are 
valuable parts of the over-all public rela- 
tions program now in operation in the 
Society: 

1 Motion picture depicting the agricul- 
tural engineering profession which was 
the subject of a general mailing in 
April. 

An article dealing with the Society 

and the development of the agricul- 

tural engineering profession is sched- 
uled for publication in the July issue 
of the General Electric Review, This 
article is one of a series featuring the 
history and activities of professional 
engineering societies in the United 

States. 

3 The Society has accepted an invitation 
to have a booth among the educational 
exhibits at the Centennial of Farm 
Mechanization to be held at Michigan 
State College in August. The exhibit 
will emphasize the professional stim- 
ulation which agricultural engineers 
receive from working together in their 
own professional engineering organiza- 
tion. 

4 Information on the Society's activities 
in the field of standardization has been 
provided the National Industrial Con- 
ference Board as a contribution to a 
study it is making in cooperation with 
the Mellon Institute on the present sig- 
nificance and use of industrial stand- 
ardization. 


nN 


5 At the invitation of the Trade Asso- 
ciation Division of the United States 
Department of Commerce, information 
on the Society has been supplied for 
inclusion in a section on professional 
engineering societies to be included in 
the new directory of trade associations 
being published by the Department. 

6. At the invitation of the American 
Society of Mechanical Engineers the 
ASAE was officially represented at the 
organization anniversary meeting of 
that society held at the Stevens Insti- 
tute of Technology, Hoboken, New 
Jersey, on April 16. President Nutt 
designated Mr. L. H. Skromme, senior 
vice-president of the Society, as the 
official ASAE representative. This 
meeting was part of the ASME dia- 
mond jubilee celebration. Official 
greetings were extended by Mr. 
Skromme from the current and first 
president of the American Society of 
Agricultural Engineers, Professor 
George B. Nutt and Dr. J. B. David- 
son, respectively. 

7 The Society had official representation 
at the golden anniversary meeting of 
the Society of Automotive Engineers 
held in Detroit, Michigan, on Jan- 
uary 12. 

8 The agricultural engineering profes- 
sion will be appropriately covered in 
future yearbooks and revisions of the 
Encyclopedia Brittanica. 

Suggestions are solicited from members 
relative to the continued expansion and in- 
creased effectiveness of the Society's public 
relations program. 

To an increasing extent the Society will 
be active among those organizations having 
as a goal the over-all advancement of the 
engineering profession. Affiliation and co- 
operation with other professional and scien- 
tific groups will continue at an accelerated 
pace. The Council wisely recognizes this as 
essential to the continued effectiveness of 
the Society in serving the profession and its 
members. 

The President. A very important part of 
the progress which the Society has made 
during the past year centers about the 
fine work of our President, Professor George 
B. Nutt. His actions have not only been 
well considered and wise but his leadership 
aggressive and dynamic. His duties as presi- 
dent have been discharged in a manner as to 
bring credit not only to himself but to the 
Society and agricultural engineers every- 
where. 

Headquarters. The forward look ma- 
terialized in the matter of headquarters 
location between the time this report was 
started and its completion. Moving day 
came at a time when arrangements for the 
annual meeting had peaked the headquarters 
work load, but the action was necessary if 
advantage was to be taken of a more favor- 
able location for our operation. The head- 
quarters now occupies the first floor of the 
Masonic Temple, 420 Main Street, in St. 
Joseph. Main Street at our location forms 
highway routes US 12 and 31. You are 
cordially invited to visit us whenever you 
pass this way. 

The headquarters staff consists of nine 
full-time and two part-time employees. 
As evidenced in the recent move, the staff 
has the splendid ability to act as a unit in 
the interests of the Society. During the 
coming year it is hoped that many of the 
routine headquarters functions can be 
studied, streamlined, and incorporated into 
a standard operating procedure. A forward 
look includes more complete up-to-date and 
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meaningful membership records, a policy 
guide for councilors, a guidance manual for 
student branches and Student Members, a 
study of past, present, and potential services 
of ASAE members in the national defense, 
expansion of the Personnel Service—these 
are but a few of our aims and ambitions. 
Those of us at headquarters feel a genuine 
concern for your sadlaasional development 


and welfare. Only through the maximum 
development of its individual members can 
our Society grow and render its greatest 
service to the advancement of the agricul- 
tural engineering profession. 


Respectfully submitted, 


FRANK B. LANHAM, Secretary 
June 14, 1955 


Annual Report of the Publisher for 1954-55 


To the Council and Members of the 
American Society of Agricultural Engineers: 

A primary object of the Society, as stated 
in its Constitution, is “to promote the 
science and art of engineering in agricul- 
ture.” One means to this end is the publi- 
cation of the body of information that is 
considered an essential tool of the mem- 
bers in their work as agricultural engineers. 

The American Society of Agricultural 
Engineers in common with other technical 
societies early found it necessary to provide 
its own publishing facilities, to insure more 
adequate means of making the literature 
originating from its activities available to 
members and others in need of it. Probably 
no society, however, representing a rapidly 
expanding profession, is today finding it 
possible to supply means of publication as 
fully as needed. This is one of the most 
perplexing problems now confronting tech- 
nical societies. However, there are indica- 
tions that a concerted effort may eventually 
be made toward finding a solution; the pres- 
sing needs of these times for stepping up 
scientific and technical advancement may 
well result sooner or later in definite steps 
toward assisting the societies with their 
publishing problems. 

What is being done—and what more 
needs to be done — in our organization, to 
meet our particular publication requirements ? 


AGRICULTURAL ENGINEERING was estab- 
lished in 1920 to provide more adequate 
publication of our reference literature than 
was then possible with the annual ‘‘Trans- 
actions,” but the growing volume of papers 
presented at national and section meet:ngs 
of the Society —and including special ar- 
ticles prepared expressly for the Journal — 
has long since exceeded our facilities. Jour- 
nal space now being devoted to technical 
material consists mainly of those meeting 
papers and special articles that are con- 
sidered as having the greatest value to the 
most members as reference literature. That 
is not to say, however, that we are printing 
all papers that merit publication. The com- 
bination of an increasing amount of material 
and higher publishing costs presents the 
Society with an exceedingly difficult prob- 
lem ,the solution to which is still to be 
found. 

Since it is not feasible to increase the 
size (number of pages) of AGRICULTURAL 
ENGINEERING beyond certain limits, con- 
sideration needs to be given to other forms 
of publication of meeting papers, committee 
reports, etc., not used in the Journal but 
which are important sources of new in- 
formation needed by our members. Since 
much of this material has more or less tem- 
porary value for reference use, ny 800 sup- 
plied in mimeograph or other forms of 
duplicating would doubtless meet most re- 
quirements. There is, however, an increasing 
number of papers, usually quite technical, 
that are useful for reference to a relatively 
small percentage of members. Such material 
could be supplied in the form of printed 
separates or in a revived ‘Transactions’ 
published annually or at more frequent 
intervals. 

The Divisions of the Society, specially 
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their technical committees, along with the 
everyday technical problems confronting 
them as agricultural engineers, might well 
give more attention to our publications 
problem, for it is primarily a group prob- 
lem and one that concerns every group in 
ASAE, large or small. The fund of technical 
literature, together with the combined ex- 
perience of individual agricultural engineers, 
is what constitutes the working capital of 
our profession. Your contributions to the 
fund need to be preserved and made con- 
veniently accessible so that all may draw 
on it. 

The extent to which the number of pages 
in the Journal can be increased to provide 
more space for papers depends largely on 
the amount of advertising space scheduled. 
We aim to have reading matter and adver- 
tising apportioned about fifty-fifty. The 
proportion of space devoted to technical 
papers could be considerably increased were 
it not for the fact that we lean heavily on 
the Journal to help finance other than the 
strictly publishing activities of the Society. 
The Journal, therefore, must be published 


at a profit. Radia. (te 


The choice of papers for use in AGRICUL- 
TURAL ENGINEERING is a_ responsibility 
which appropriate committees or groups of 
the Society should share with the editor, in 
order that a more adequate evaluation may 
be made of the material available for publi- 
cation. As a means to this end, the proposed 
procedure appended to this report, for con- 
sideration of publishable material, was sub- 
mitted last November to the Council and 
Division Executive Committees of the So- 
ciety. This proposal is aimed primarily at 
providing more satisfactory selection of 
papers worthy of publication. It is believed 
to be a workable solution of this problem, 
and it is recommended that the Divisions 
and Sections proceed with implementing the 


plan. te 


The issuing of AGRICULTURAL ENGINEERS 
YEARBOOK begun a year ago has provided 
a much needed means for publishing a 
variety of information required by our 
members, and it appears to have been a 
timely and useful addition to our publishing 
activity. Perhaps its greatest advantage is 
in the convenience of having the material 
under one cover. 

Just how permanent the Yearbook may 
prove in its present form and content is 
something that can be determined with a 
few years experience. The 1955 edition is 
32 pages larger than the first (1954) edi- 
tion, and with future editions becoming 
still larger, as we anticipate, the publication 
in time may become too bulky for practical 
use. However, when this point is reached, 
it is believed the contents can readily be 
divided into two separate publications and 
still be about as convenient and practical 
as in the present form. 

* * & 

Since AGRICULTURAL ENGINEERING was 
established, the aim has been to make it an 
increasingly profitable business publication 
as well as a technical journal, serving ASAE 
members, and the record since shows that 
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this purpose has been achieved to a grati- 
fying extent, though not yet as fully as will 
eventually be realized. As a result of its 35 
years of publication, AGRICULTURAL ENGI- 
NEERING has gained general acceptance as 
a respected technical journal of which we 
can be justifiably proud. Its acceptance as 
an advertising medium by advertisers and 
advertising agencies has been most gratify- 
ing and is our assurance that continued 
progress in making it a more profitable 
publishing property can reasonably be ex- 
pected. 

Each year AGRICULTURAL ENGINEERING 
has been consistently showing increases in 
the amount of advertising carried, and 1954 
was no exception though early in the year 
non-renewal of several of our best sched- 
ules made the outlook for another record- 
breaking year anything but promising. As 
it turned out, sufficient new schedules were 
obtained to offset the non-renewals. 

Our purpose is to continue to improve 
AGRICULTURAL ENGINEERING as a profitable 
advertising medium, as well as a technical 
journal, because we consider it our best 
source of revenue for improving and ex- 
panding our over-all publication facilities. 

AGRICULTURAL ENGINEERS YEARBOOK is 
still too new as a publishing venture to 
evaluate its possibilities as an advertising 
medium. Space sales in the 1955 edition 
exceeded those of the 1954 edition by 15 
percent which is a gratifying increase. We 
expect the sale of advertising space to in- 
crease from year to year, and if the return 
from space sales is eventually sufficient to 
offset cost of publication, we will consider 
it quite an achievement. 

The American Society of Agricultural 
Engineers is definitely in the publishing 
business, with all that the term implies, in- 
cluding greater opportunity (1) for serving 
the needs of its members for technical litera- 
ture and other professional information and 
(2) for developing publications as_pro- 
ducers of revenue to make them at least 
self-supporting. I am convinced these prop- 
erties have promising potentialities for ex- 
pansion. 

Respectfully submitted 

RAYMOND OLNEY, Publisher 
June 14, 1955 
* * * 

Recommended Procedure for Considering 
Technical Papers for Publication in 
Agricultural Engineering 

Technical manuscripts available for publica- 
tion in AGRICULTURAL ENGINEERING derive 
mainly from four sources: 

¢ Papers presented on Division-sponsored 

programs at ASAE national meetings 

e Papers presented on meeting programs of 

ASAE Sections 

e Papers, reports, data contributed and ap- 

proved by ASAE Committees 

¢ Original articles authored by ASAE mem- 

bers and others. 


Consideration of manuscripts intended for 
use in AGRICULTURAL ENGINEERING involves 
three stages: 

¢ Evaluating papers or articles from the 

standpoint of contributing timely new in- 
formation of value to the expanding liter- 
ature of the profession 

¢ Recommending such improvement in pub- 

lishable material as is necessary to en- 
hance its value for reference use 

* Scheduling of approved material for pub- 

lication. 


The scheduling of approved manuscripts for 
publication is largely a routine editorial func- 
tion, in which several factors, such as demand, 
timeliness, variety of subject matter, space re- 
quirements, etc., have to be duly considered. 

The main problem confronting the Editor— 
and one that explains the primary purpose of 
the procedure herein outlined—is need of the 
advice of experts (authoritative specialists) : 
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(1) in evaluating individual manuscripts for 
publication and (2) in recommending also such 
improvement — revising, condensing, etc. — as 
may be needed to facilitate their use for gen- 
eral information or technical reference. 

The most logical approach to a solution of 
the problem seems to lie in setting up special 
committees—‘‘Papers Committees’’"—to take re- 
sponsibility for directing the work of care- 
fully appraising papers, articles, etc., and mak- 
ing recommendations pertinent to their publi- 
cation in most useful form. The form of 
organization presented in the following para- 
graphs is recommended: : 

Division Papers Committees. It is recom- 
mended that each Division Executive Commit- 
tee, possibly with the advice of the Division 
Steering Committee, form a “Division Papers 
Committee." The function of this committee 
is to provide the Editor with expert advice — 
given by its own members and/or other com- 
petent individuals—on papers and articles con- 
sidered for publication in AGRICULTURAL 
ENGINEERING. The nature of such advice 
should be twofold( namely: (1) evaluate ma- 
terial available for publication and (2) suggest 
revisions that would enhance its value to 
readers. 

Following ASAE annual and winter meet- 
ings, Division Papers Committees will be asked 
to appraise papers presented on programs ar- 
ranged by their respective Divisions and report 
their opinions and recommendations concern- 
ing publication to the Editor. 

In addition to papers presented on Division- 
sponsored programs, each Division Papers 
Committee will be asked to give similar coun- 
sel concerning the following publishable ma- 
terial, that is, within its poe pane scope: 

« Papers presented on ASAE Section meet- 

ing programs 

e Contributions on ASAE technical com- 

mittees 

e Original articles by ASAE members and 

other authors. 


Section Papers Committees. It is rec- 
ommended that the Executive Committee of 
each ASAE Section be asked to form a “'Sec- 
tion Papers Committee,” the function of which 
would be (1) to consider the suitability for 
publication of technical papers presented on 
Section meeting programs and (2) to see that 
manuscripts of papers deemed worthy are sub- 
mitted to the proper Division Papers Commit- 
tees for further appraisal and recommendation 
concerning publication. (Non-technical papers 
and addresses before Section meetings could be 
submitted direct to the Editor by the Section 
Papers Committee.) 


Personnel of Papers Committees. Each 
Division or Section ‘Papers Committee,’’ as 
contemplated by this procedure, would func- 
tion primarily as a ‘clearinghouse’ and second- 
arily as a body of experts or authoritative 
specialists. For that reason the clearinghouse 
function may be facilitated if the personnel of 
each Papers Committee includes part or all of 
the members of the Division Executive and/or 
Steering Committees and of the Section Ex- 
ecutive Committees. ; 

The constituting of a “body of experts’ to 
be members of or advisory to a Division Pa- 
pers Committee, is likely to include Society 
members other than, and in addition to, those 
serving on the Executive and Steering Com- 
mittees. 

Latitude of Editor. Since the activity of 
Papers Committees will be carried on largely 
by correspondence, the procedure herein out- 
lined may prove somewhat cumbrous, resulting 
in more or less delay in getting manuscripts 
approved and made ready in suitable form for 
publication. It is therefore understood that the 
Editor will exercise whatever latitude may be 
necessary in the selection and use of publish- 
able material — prior to formal approval by 
Papers Committees —so as not to handicap 
monthly publication of the Journal. 


Annual Report of the Treasurer for 1954-55 


To the Council and Members of the 
American Society of Agricultural Engineers: 

The financial condition of the Society at 
the close of the fiscal year ending December 
31, 1954, is shown by the Balance Sheet of 
Assets and Liabilities in the accompanying 
report of the auditor, Daniel W. Potter, 
CPA, of St. Joseph. (See page 408.) The 
report also covers total Society income and 
expense for the 12-month period. 

Nothing portrays the growth of the So- 
ciety as a business operation quite so vividly 
as the annual financial reports to the mem- 
bers, especially if a comparison of these 
reports from year to year is made. The So- 
ciety business has been making substantial 
growth in recent years, and it is significant 
to note that in the 10 years since the close 
of World War II our annual income has 
almost tripled. Following is a tabulation of 
total receipts of income for each of the ten 
years, together with the percentage increase 
in each case over the preceding year: 


1945—$ 52,500—20.6 percent 


1946— 53,000— 9.5 
1947— 59,000—11.3 
1948— 66,000—11.8 
1949— 71,000— 7.6 
1950— 82,000—15.4 
1951— 99,000—20.7 


1952— 117,000—18.2 

1953— 133,000—13.7 

1954— 149,000—12.0 
In this same 10-year period the cost of 
operating our business has also increased. 
Up to and including 1952, however, the rate 
of increase in operating cost was appreci- 
ably lower than the increase in income, and 
as a result we were able to build a fairly 
substantial cash reserve of approximately 
$80,000, all of which is invested in United 
States Savings Bonds. The greater part of 
this reserve was accumulated in the 9-year 
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period, 1944-52, during which time in ex- 
cess of $67,000 in bonds were bought. 

It needs to be pointed out, however, that 
during the past three years the margin be- 
tween income and expense has begun to 
narrow perceptibly. With increases in per- 
sonnel at our central office and growing 
demands for the services of the Society, the 
cost of operating our organization is now 
fast overtaking annual income. 

To make certain that ASAE continues to 
maintain a sound financial condition, there 
is need to give early attention to ways and 
means of increasing our income to meet the 
larger expenditures called for by our ex- 
panding activities. It is certain that the 
members would not be in sympathy with 
operating our Society business on other than 
a balanced budget. 

The stepping up of effort of recent 
months to increase new member enrollments 
is one means of adding to income, but it is 
the experience of organizations like ours 
that, unless high-pressure methods of mem- 
bership enrollment are resorted to—and they 
are always highly questionable, to say the 
least — increasing income by adding new 
members is a relatively slow process. 

Another step toward increasing income 
was taken January tst when rates for adver- 
tising space in AGRICULTURAL ENGINEERING 
were increased approximately 18 percent. 
This action was in accord with usual pub- 
lishing practice of raising advertising rates 
when warranted by gains in circulation and 
when required to meet upward trends in 
publishing costs. 

Higher space rates for AGRICULTURAL 
ENGINEERS YEARBOOK were announced 
June 1st, and for the same reason. The new 
advertising rates on both Journal and Year- 
book will not be in effect to any extent, 
however, until 1956. 


Our publications possess considerable po- 
tential for increasing Society income. The 
past record of the Journal proves this. How- 
ever, it is believed the interests of our 
members will be best served if most of the 
net revenue from the publications is used 
to improve and expand their usefulness. 

A third means — though never a popular 
one — of increasing Society income is to 
raise membership dues. Ordinarily this 
should not be done, except as a last resort. 
However, in the face of growing demands 
for such services as we would all like to see 
the Society provide its members, and recog- 
nizing that these demands are increasing out 
of proportion to the increase in income, we 
are right now facing the stern choice of 
raising dues or restricting services. Given 
a choice, it is believed members generally 
would find increasing the dues less objec- 
tionable. It is quite general knowledge that 
most engineering societies in recent years 
have been forced to make substantial in- 
creases in membership dues. To meet the 
apparent general demand from members for 
more service rather than less —and at the 
same time make sure that outgo does not 
exceed income — it is difficult to see how a 
dues increase can be avoided. 

All three of the principal sources of So- 
ciety income — membership dues, Journal 
subscriptions, and Journal advertising — 
produced increases in 1954 over the pre- 
ceding year, the over-all increase being ap- 
proximately 12 percent. Contributing also 
to this increase was an $8,300+ item cover- 
ing Yearbook advertising and copy sales. 

Significant of the importance of the Jour- 
nal in the financing of our Society activities 
is the fact that approximately one-half of 
our total income for 1954 was from the sale 
of advertising space. Add to this the credit 
for Journal subscription and copy sales and 
the record shows that the publication ac- 
counted for 64 percent of the total 1954 
income. 

The year 1954 broke another record for 
advertising sales in the Journal which was 
particularly gratifying, since the prospect at 
the beginning of 1954 was for a falling off 
in advertising during the year. The year 
closed with a $2500 increase over the pre- 
ceding year. 

The first (1954) edition of AGRICULTU- 
RAL ENGINEERS YEARBOOK was published 
at a loss—that is, the net return from 
advertising space and from the sale of 
copies of the publication to non-members 
was not sufficient to offset the cost of print- 
ing and distribution. This was not unex- 
pected, specially since it was a first edition. 
Our goal, however, which we have been 
successful in more than reaching in the case 
of AGRICULTURAL ENGINEERING, is to net 
a return from advertising and copy sales in 
excess of production and distribution costs. 

Against a 12 percent increase in total 
receipts for 1954 over the preceding year, 
must be recorded an 18.5 increase in total 
disbursements. The auditor's report shows 
that the 1954 fiscal year closed with a net 
gain or profit of $2,703.81. This is less 
than one-third of the profit for the preced- 
ing year, and emphasizes the point already 
made in this report, namely, that Society 
operating cost is fast overtaking income. 
Serious attention will need to be given to 
reversing this trend, but it is your treasurer's 
recommendation that this be accomplished, 
not by restricting the services of the Society 
to its members, but rather by developing 
ways and means of increasing income in 
order to expand our services. 

Respectfully submitted 


RAYMOND OLNEY, Treasurer 
June 14, 1955 
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Auditor’s Report for 1954 


To the Council of the 
American Society of Agricultural Engineers: 


I have gone over the books and records of 
your society for the year 1954 and attach 
the following schedules: Assets and Liabili- 
ties, Receipts and Disbursements, and Bank 
Proof. 

No change has been made in the U.S. Sav- 
ings Bonds account, except that eight (8) 
$500 bonds falling due in late 1954 had 
been turned in for redemption, but the 


St. Joseph, Michigan, March 19, 1955 


funds were not received until after Decem- 
ber 31, 1954. The investment in additional 
bonds during these years of high income 
could well be discussed at your next meeting. 

Receipts show 12 percent increase over 
1953 due mainly to an increase in member- 
ship dues and to Yearbook advertising sales. 

Books and records were found to be in 
very good order. 

(Signed) DANIEL W. Potter, CPA 


BALANCE SHEET — DECEMBER 31, 1954 
ASSETS 


Current Assets: 


Checking Account (Peoples State Bank)... $17,634.79 

Reserve (U.S. Savings Bonds at cost)... .- 79,382.00 $ 97,016.79 
Medal Award Funds: 

Cash (Peoples State Bank savings account) 0... -—«- 2,376.14 

Harvester and Deere Stock (at par) o...cccccccceccccceccneennee 10,500.00 12,876.14 
Accounts Receivable. 263.42 
Inventory: 

Journal paper stock carry-over...... 1,800.00 

ee ee 1.00 

Office equipment . 1.00 1,802.00 


Total Assets $111,958.35 


LAABELITIES 


Accounts Payable (Employee re $ 2,300.00 
Ferguson Foundation Fund... = 2,000.00 
Meetings Contingent Reserve... 1,408.59 
Medal Award Endowment Funds... 12,876.14 
Earned Surplus Reserve (U.S. Savings Bonds) ; 79,382.00 
Earned Surplus (Balance, December 31, ~— 11,287.81 
Add Net Gain for 1954... i = B7Os61 13,991.62 
Total Liabilities $111,958.35 
RECEIPTS AND DISBURSEMENTS FOR 1954 
RECEIPTS 
Miscellaneous Receipts ........ $ 386.02 
Admission Fees .............. 2,094.00 
Membership Dues .... ra = 39,486.45 
Journal Subscriptions and Copy Sales ee 23,439.12 
Journal Advertising Sales........... pad oes 72,973.86 
Other Publication Sales.......... 3,042.34 
Yearbook Advertising Sales 7,375.65 
Yearbook Copy Sales............. herr 929.97 
Total $149,727.41 
DISBURSEMENTS 
NOS 5 ctasipimec eacinl $ 1,611.13 
NS Ee ee .. 43,624.05 
Journal Expense —............ . 62,083.30 
General Printing and Supplies. 7,253.97 
RES 2) IESE SS ee sc ca ee Ce 8,299.38 
Rent, Light and ‘Janitor... 3,220.67 
Telephone and Telegraph... e 891.07 
Traveling, Central Office Stafh a... .ccccccecteeeeee _$3, 677.94 
Traveling, President .. = 921.78 
Traveling, Other... un S722 4,970.94 
Meetings Expense ................ mea tee . 1,650.33 
Maintenance of Equipment... ; ; 707.04 
Allied Organization Dues... 155.61 
Tees... 479.48 
Employee Retirement Income Expense 937.14 
Office Equipment .. 723.32 
Michigan —* and Medical Service 786.19 
Yearbook Expense - 9,629.98 147,023.60 
1954 Net Gain to Earned Surplus $ 2,703.81 
BANK PROOF —THE PEOPLES STATE BANK 
Checking Account (Bank Balance, December 31, sisal $23,703.85 
Less Total of Checks Outstanding... 6,069.06 
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Actual Balance Shown by Ledger $17,634.79 


NEW BOOKS 


Agricultural Process Engineering, by S. 
M. Henderson and R. L. Perry. Cloth, ix+ 
402 pages, 52 x 8% inches. Illustrated and 
indexed. John Wiley and Sons, Inc. (440 
Fourth Ave., New York 16, N. Y.) $8.50. 

This is the third book in publication in 
the Ferguson Foundation Agricultural En- 
gineering Series of texts. It broadens the 
foundation for professional training of 
agricultural engineers in agricultural proc- 
essing, previously supplied only in part by 
texts on dairy engineering and other special- 
ized subjects and by material available only 
in scattered references. It should contribute 
materially to realization that engineering is 
involved in processing agricultural prod- 
ucts on a commercial scale; to recognition 
that this is agricultural engineering when 
the operation is handled on or near farms 
and influenced by agricultural considera- 
tions; and to the development of agricul- 
tural processing on an economically sound 
basis. Chapters cover the engineering ap- 
proach, fluid mechanics, fluid-flow measure- 
ments, pumps, fans, size reduction, cleaning 
and sorting, materials handling, heat trans- 
fer, air-vapor mixtures (the psychrometric 
chart), drying, refrigeration, process condi- 
tion observations, records, and controls. cost 
analysis, process analysis and plant design, 
and manual operation economy. 


Farm Shop Skills in Mechanized Agricul- 
ture, by Sampson, Mowery, and Kugler. 
Cloth, 395 pages, 54x 8% inches. Illus- 
trated and indexed. American Technical 
Society (848 East 58th St., Chicago 37, Ill.) 
$4.95. 

This new text and reference covers both 
the how and why of a wide range of farm 
shop, maintenance, repair, and minor con- 
struction jobs. Legends with illustrations 
outline steps in the jobs shown, to add to 
the reference value of the book. Chapters 
cover the farm shop, woodworking with 
hand tools, woodworking with power tools, 
painting of farm buildings and equipment, 
concrete and concrete masonry construction, 
soldering and pipe fitting, metal working on 
the farm, welding practices on the farm, 
fitting shop and farm tools, using electricity 
on the farm, maintaining farm machinery 
and farm shop projects. 


Hydroponics: The Bengal System, by 
J. S. Douglas. Cloth xii+147 pages, 5x 7 
inches. Illustrated and indexed. Oxford 
University Press, 114 Fifth Ave., New York 
11, N. ¥. $1.60. 

This is apparently a reprinting, not indi- 
cated as revised, of a book first published in 
1951, in which the author explains a system 
of soilless plant culture which he devised, 
and which he advocates as a solution to 
India’s food problem. Chapters include in- 
troduction, how plants grow, apparatus, 
nutrient mixtures, the system in practice, 
general technique, commercial possibilities, 
common deficiencies, miscellaneous notes, 
and the future of hydroponics. 


Elements of Soil Conservation, by Hugh 
H. Bennett (Second edition). Cloth x+ 
358 pages, 6x9 inches. Illustrated and in- 
dexed. McGraw-Hill Book Co., Inc. (330 
West 42nd St., New York 36, N. Y.) 
$3.96. 

This brings up to date an elementary non- 
technical text and reference on the subject 
for use at vocational and high school as 
well as college general training levels. 


(Continued on page 418) 
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How LANE BELT CHAIN saces 


Sood farm machinery helter ‘ 


1. EXPERT ENGINEERING AND FIELD TESTING. To build both high 2. LABORATORY CONTROL. Every chain bearing the 
efficiency and long life into drives and conveyors, Link-Belt main- Link-Belt trade >————~ mark meets rigid uniformity 
tains an engineering staff of unequalled ability and experience. New specifications. Our modern laboratory continuously ex- 
developments are thoroughly field-tested. plores new manufacturing refinements to increase chain life. 


3. ACCURATE MANUFACTURE. In 
the world’s largest chain plant — 
modern, specialized machines provide 
the economies of large-scale mass 
production, yet maintain high accu- 

| racy. Continuous inspection safeguards 

| tolerances and finish of every length 
of chain. 


oie 
= =e ps ai 


4, COMPLETENESS ASSURES LOW-COST, PRACTICAL ANSWERS. 
With Link-Belt’s broad line of chains and sprockets, farm 
machinery manufacturers are sure to get the ome chain that's 
best for each application. Next time you're faced with a drive 
or conveying problem, look to Link-Belt’s complete line. Call 
your nearest Link-Belt office for full information. 


Class 400 
Pintle Chain 


ink-Belt Double-Pitch Precisior: 
Steel Link-Be Steel Roller Chain 


Stendard-Pitch 
Precision Steel 
Roller Chain 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. 

To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 

Factory Branch Stores and Distributors in All Principal Cities. Export Office, 

New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 
South Africa, Springs. Representatives Throughout the World. 
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Research Projects in Agricultural Engineering 


{Epiror’s Norte: This list includes pre- 
sently active research projects at agricultural 
colleges and experiment stations in which 
agricultural engineering is a major feature. 
Listing includes in the order given: (a) 
project title, (6) project number, and (c) 
year initiated (and revised). Write agricul- 
tural engineering departments of the respec- 
tive colleges and universities for detailed 
information. } 


University of Arkansas, Fayetteville 

Ground Water, Resources and Recharge 
in the Rice-Growing Area of Arkansas, 
No. 106 

Farm Home Improvement Through Prac- 
tices and Methods for Obtaining Adequate 
Housing at Low Cost (coordinated with 
Southern Regional Project), No. 282 

Asphaltic Stabilization for Subfloors (con- 
tributing project to Regional Project S-8), 
No. 369 

Mechanization of Cotton Production, No. 
254 

Mechanization of the Production and Har- 
vesting of Cotton in Arkansas, No. 280 

Conditioning and Storage of Small 
Grains, Seeds and Legumes, No. 325 

Engineering Phases of Supplemental Irri- 
gation (Subproject 3), No. 312 


University of Georgia, Athens 

Peanut Breeding and Culture, Purnell 7; 
1931 

Cotton Mechanization, BJ-9, 3 (RRF, 
S-2) ; 1947 

Mechanized Farming, BJ-9, 41; 1947 

Control of Southern Blight on Peanuts, 
BJ-9, 68; 1953 

Efficient Marketing of Peanuts, ES-3; 
1949 

Machinery and Instruments for Research 
Work, G-AEN-25; 1952 

Mechanization of Peanut Production and 
Harvesting, CP-AEn-1; 1947 

Development of Forage Crop Machinery, 
CP-AEn-3; 1951 

Peanut Storage Studies, CP-AEn-4; 1952 

Mulch Tillage Studies, C-AEn-12 (USDA 
cooperating) ; 1954 

Irrigation Studies, C-AEn-11 (USDA co- 
operating) ; 1946 (1954) 

Mechanization of a 100-Acre Conserva- 
tion Farm Unit, C-AEn-14 (USDA cooper- 
ating) ; 1941 (1952) 

Runoff Plot Studies, C-AEn-24 (USDA 
cooperating), 1937 (1953) 

Watershed Runoff Studies, C-AEn-25 
(USDA cooperating) ; 1940 (1952) 

Grain and Seed Moisture Studies, C-AEn- 
8 (USDA cooperating) ; 1946 

Grain and Seed Drying Investigations, 
C-AEn-9 (USDA cooperating) ; 1946 

Rural Housing—Work and Storage Facili- 
ties, C-AEn-10 (USDA cooperating) ; 1953 

Requirements and Facilities for Drying, 
Aerating and Storing Ear Corn and Small 
Grains, C-AEn-21 (USDA _ cooperating) ; 
1954 

Grain and Feed Storage Off the Farm, 
C-AEn-23 (USDA cooperating) ; 1954 

Electric Brooding for Poultry, C-AEn-15; 
1951 

Development of Designs for Egg Coolers, 
C-AEn-16; 1946 

Electrical Treatment and Growth of 
Young Chickens, C-AEn-18; 1953 

Mechanical Methods for Cooling Poultry 
Houses in Hot Weather, C-AEn-22; 1954 

Poultry Processing Plants, Equipment, 
and Facilities, C-AEn-20 (USDA cooperat- 
ing) ; 1954 
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Agricultural Processing Plants, Facilities 
and Equipment, C-AEn-19 (USDA cooper- 
ating) ; 1954 

A Study of Dairy Products Processing 
Plants, Equipment and Facilities, C-AEn-7 
(USDA cooperating) ; 1952 


University of Idaho, Moscow 


Improvements in the Design of Farm 
Buildings; 1949 

Irrigation Practices; 1954 

Irrigation Practice for Beets; 1953 

Mechanics of Water Control in Irri- 
gated Land; 1954 

The Development of Idaho Materials for 
Building Construction; 1947 

Electricity in Relation to Agriculture; 
1947 

Irrigation Practices for Crops; 1953 

Development of Stream-Flow Measuring 
Devices; 1953 


University of Illinois, Urbana 

A Study of Drainage in Plastic Till Soils 
in Northwestern Illinois, No. 201; 1948 

Runoff from Small Agricultural Areas in 
Illinois, No. 202; 1950 

Effect of Terrace (Operation of farm ma- 
chinery on and across channel-type terraces), 
No. 204; 1949 

Development of Methods for Production 
and Use of Crop Residues, No. 311; 1953 

Improvement of Power Machinery and 
Labor Efficiency, No. 312; 1936 

Crop Processing, No. 316; 1953 

Application of Electric Power to Farm 
Operation (reduction of chore labor), No. 
460; 1948 

Removing and Metering Grains and Sup- 
plements from Bulk Storage, No. 461; 1953 

Procedures and Equipment for Filling 
and Unloading Vertical Silos, No. 462; 
1954 

Farm Building Requirements and Design, 
No. 700; 1948 
Study to Determine and Interpret Present 
Farmhouse Requirements, No. 707; 1949 

Utilization of Aluminum Products in 
Farm Buildings and Equipment, No. 708; 
1948 


Purdue University, Lafayette, Indiana 


A Study of Atmospheric Corrosion on 
Wire and Wire Products, No. 104; 1936 

Soil and Moisture Conservation Studies, 
No. 124; 1948 

V-Belt Study, No. 208-79, 1953 

Crops Residue Management and Mulch 
Tillage Experiments, No. 236; 1945 

Determination of Drying Rates of Grain 
in Bulk Air-Drying Systems, No. 273; 
1946 

Use of Radiant Energy and Electric Traps 
as a Possible Control for European Corn 
Borer and Other Insects, No. 357; 1947 

Thermal and Moisture Properties of 
Floors in Farm Buildings, No. 390; 1949 

Selection and Utilization of Materials for 
Farm Building Construction, No. 402; 1948 

The Development of Bulk Hay-Drying 
Systems Utilizing Heat and Mechanical 
Ventilation, No. 452; 1950 

Requirements of Electrical Radiant Heat 
Sources for Prevention of Baby Pig Losses, 
No. 509; 1949 

Drainage Properties and Problems of 
Vigo, Clermont and Stendal Soils, No. 608; 
1951 

Mechanical Ventilation of Poultry 
Houses, No. 631; 1951 

The Requirements of Radiant Electrical 
Energy Heating for Brooding Poultry, No. 
632; 1951 


The Development of Equipment and 
Methods for the More Efficient Conveying 
of Forages on the Farmstead, No. 634; 1953 

A Comparison of Heated Mats with 
Straw as a Bedding for Calves, No. 637; 
1951 

A Determination of Design Requirements 
for Agricultural Machinery, No. 638; 1951 

Development of Hydrologic Design Cri- 
teria for Irrigation Reservoirs in Southern 
Indiana, No. 654; 1952 

The Relation of Drying and Storage Prac- 
tices to the Deterioration of Grain, No. 
742; 1954 

Development of Building Panels and Ma- 
terials from Vegetal Stems and Stalks, No. 
761; 1954 

Development of a Rapid Method for the 
Determination of the Oil Content of Com- 
mercial Oilseeds, No. 774; 1954 


lowa State College, Ames 


Functional Design Requirements and 
Performance of Farm Equipment, No. 1160; 
July 1949 

Harvesting, Processing, Storage, and Util- 
ization of Forages, No. 1195; July 1950 

Operation Cost of Farm Power Units, 
No. 1210; July 1951 

The Operational Characteristics and Labor 
Requirements of Electrical Service, Wiring, 
Equipment, and Appliances for the Farm- 
ing Enterprise (USDA cooperating), No. 
1079; 1949 

The Operational Characteristics and La- 
bor Requirements of Electrical Service, Wir- 
ing, Equipment and Appliances for the Farm 
Home (USDA cooperating), No. 1081; 1948 

Effect of Selected Building Materials 
Upon the Growth and Development of 
Swine, No. 1011; 1952 

Selection and Utilization of Building Ma- 
terials, No. 1036; 1950 

An Investigation of Farm Building Losses 
Due to Wind and Fire, No. 1167; 1930 

Development of Procedures and Instru- 
mentation for Measuring Thermal Radiation 
as Related to Animal Comfort, No. 1244; 
1952 

Field Investigations of Subsurface and 
Surface Drainage, No. 1003; July 1954 

Erosion Control and Water Conservation 
Investigations (USDA cooperating), No. 
1064; July 1954 

Irrigation Investigations in Iowa, No. 
1247; July 1953 

Physical and Economic Analysis of Wa- 
tersheds as Related to Soil and Water Con- 
servation (USDA cooperating) No. 1266; 
July 1954 


Kansas State College, Manhattan 


Durability of Farm Fencing (ASTM 
Bureau of Standards cooperating), No. 136; 
1936 

Cost and Depreciation of Farm Machin- 
ery, No. 121; 1932 

Rural Electrification, No. 178; 1925 

Farm Shop, No. 186; 1947 

Irrigation, No. 203, 1948 

Spraying Equipment for Weed Control, 
No. 189; 1948 

Utilization of Liquified Petroleum Gas as 
a Tractor Fuel, No. 190; 1948 

The Heat Pump, No. 191; 1947 

Harvesting of Legume Seeds, No. 208; 
1951 

Ventilation of Grain in Storage, No. 235; 
1953 

The Farm Water Supply, No. 398; 1954 

Concrete in Silo Construction, No. 359; 
1928 (1953) 

Handling and Storage of Silage, No. 374; 
1953 

(Continued on page 412) 
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‘Fee milking a herd of 85 
registered Jerseys, Mr. Pike has 
been using the bulk milk handling 
system since June 1, 1954. His 600- 
gallon Stainless Steel farm tank has 
already made possible an impressive 
list of savings. 


1. Hauling charges have been reduced 
5 cents per cwt. 


2. Losses through stickage and spillage 
have been eliminated. 


3. Cleaning up takes only 15 minutes. 


™My Stainless Steel 
nk will pay for 
f in 3 years” 


— says Dairyman Robert S. Pike 


Cornish, Me. 


No more men are required to handle 
the herd which has more than 
doubled since can-handling days. 


4. Butterfat count has improved one to 
two points. 


These are the dollars-and-cents 
savings that Mr. Pike feels will make 
the Stainless tank pay for itself in 3 
years. But don’t overlook such other 
benefits as reduced bacteria count 
— the elimination of hard, physical 
abor. 


Milk from Mr. Pike's herd is piped directly 
into this 600-gallon Stainless Steel bulk 
tank from which it is picked up every other 
day. At peak periods the pick-up averages 
550 gallons. 


Because of its economies, bulk 
milk handling with Stainless Steel 
farm tanks is one of the fastest grow- 
ing trends in dairying today. It’s an 
idea you’ll want to be able to discuss 
with farmers in your area who are 
hearing about it. 

For more information, mail the 
coupon below. United States Steel— 
as the producer of USS Stainless 
Steel from which bulk tanks are fab- 
ricated—has prepared a special book- 
let on bulk handling of milk. It’s 
yours without obligation. 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND [on nn en ee “- 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP - PLATES 
BARS - BILLETS 


5-600 


Agricultural Extension Section 
United States Steel Corporation, Room 4755 
525 William Penn Place, Pittsburgh 30, Pa. 


Please send me the free booklet on bulk milk handling 


equipment. 
ED PIPE - TUBES - WIRE TOWRA... .... 
SPECIAL SECTIONS County.... 
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Research Projects in Agricul- 
tural Engineering 
(Continued from page 410) 


University of Maine, Orono 

Bean Drying, State 60; 1952 

Improved Mechanization for Storing For- 
age Crops, No. R&M 39; 1954 

Increased Plant Stand of Blueberries, No. 
BT-6; 1952 

Improvement of Quality and Efficiency in 
Processing and Marketing Low-Bush Blue- 
berries, No. BT-9; 1953 

Poultry Laying House Environment, No. 
Purnell-68; 1953 

Potato Harvester Studies, No. Purnell-62 
and PT-13; 1952 

Maine Potato Handling Research Center, 
No. Purnell 62 and PT-13 

Irrigation Studies, No. Purnell-58; 1950 


Michigan State College, East Lansing 

Frost Prevention, No. 6; 1945 

Tillage Methods, No. 7; 1946 

Supplemental Irrigation, No. 132 

Sugar Beet Machinery Research, No. 137; 
1944 

Fertilizer Placement, No. 280; 1943 

Farm Processing, No. 302; 1950 

Baled Hay Handling and Storage, No. 
303; 1947 

Insecticide and Fungicide Application, 
No. 324; 1950 

Grain Drying, No. 336; 1951 

Onion Handling, No. 337, 1948 

Plowshare Wear, No. 348; 1951 

Surface and Subsurface Drainage, No. 
411; 1951 

Insulating Glass for Swine Housing, No. 
424; 1951 

Potato Handling, No. 436; 1952 

Pea Bean Storage, No. 438; 1952 

Unified Farmstead Operation, No. 455 
(NC-23) ; 1948 

Handling, Transportation and Storage of 
Agricultural Products, No. 437; 1952 

Water Requirements of Plants, No. 805; 
1955 

Sediment Transportation, No. 806; 1955 

Cathode Ray Studies, No. 807; 1952 


University of Minnesota, St. Paul 


Heat Pump Applications in Crop Proces- 
sing, No. 114-4; 1953 

A Study of the Properties of High Mois- 
ture Ensilage that Influence the Design of 
Silos, and a Study of Methods of Reducing 
Moisture Content of Ensilage Crops by 
Mechanically Expressing the Moisture from 
the Green Material, No. 136 

Housing and Management of Dairy Cattle 
with Relation to Efficiency and Economy, 
No. 146; 1948 

Field Shelling of Corn, No. 147(1) ; 1952 

Low Volume Unheated Air Drying of 
Grain and Early Harvest Practices, No. 
147(2); 1952 

Draintile Capacities as Influenced by 
Flowage Characteristics, No. 148; 1954 

Supplemental Irrigation in Minnesota, 
No. FH-2212-1; 1947 

Design and Development of Equipment 
for Weed Control, No. FH-2212-2; 1948 

Studies on Harvesting, Handling, Storage 
and Marketing of Table Stock Potatoes, No. 
FH-2221-M1; 1950 


Mississippi State College, State College 
The Effect of Cultural Practices on Phys- 
ical Property of Soils, No. PB-5 (Federal) 
Purnell; 1954 
The Effect of Supplemental Irrigation on 
Crop Production and Soil Properties in Mis- 
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sissippi, No. BB-1 (Federal) Bankhead- 
Jones; 1951 

Studies on the Effect of Herbicides Upon 
Weeds and Crops, No. SwB-1 (State) ; 1949 

Rotations and Crop Residues for Eroded 
Mississippi Farm Lands, No. BB-2 (Fed- 
eral) Bankhead-Jones; 1954 

Mulch Farming Requirements, No. FB-4 
(Federal) Hope-Flannagan; 1952 

Mechanized Harvesting and Feeding of 
Silage, No. FB-5 (Federal) Hope-Flanna- 
gan; 1954 

Development and/or Improvement of 
Methods of Processing Major Agricultural 
Seeds, No. RMB-1 (Federal) Research and 
Marketing; 1953 

Seed Production and the Development of 
Methods of Harvesting, Processing, and 
Storage of Legume, Pasture, and Forage 
Crop Seed, No. FB-2 (Federal) Hope- 
Flannagan; 1950 

The Development of Equipment for the 
Application of Anhydrous Ammonia as a 
Fertilizer and as a Defoliant, and the Appli- 
cation of Liquid Fertilizers, No. SamB-1 
(State) Anhydrous Ammonia; 1952 

Fertilization and/or Seeding of Pasture 
Crops in a Pasture Sod, No. FB-3 (Federal ) 
Hope-Flannagan; 1949 

Farm Mechanization as Related to Hill 
Section of Mississippi, No. FB-1 (Federal) 
Hope-Flannagan; 1954 

A Study of Different Masonry Building 
Materials and Methods of Erection for Out- 
side Wall Construction and Their Effects on 
the Inside Temperature and Heat Loss in 
Farm Homes, No. RRFB-1 (Federal) Bank- 
head-Jones; 1954 

Adapting, Construction and Air Condi- 
tioning of Poultry Houses for Most Eco- 
nomical Production, No. FB-6 (Federal) 
Hope-Flannagan; 1954 


University of Missouri, Columbia 

Irrigation and Tillage in Corn Production, 
No. 2a; 1955 

Supplemental Irrigation on Improved 
Pastures, No. 2b; 1954 

Machines and Methods for Intensive Ro- 
tations, No. 42; 1953 

Terracing, No. 43; 1952 

Influence of Climatic Factors on Shelter 
Requirements of Farm Animals, No. 66; 
1946 

Design of Farm Buildings and Equip- 
ment, No. 71; 1924 

Environmental Requirements for Animal 
Shelters, No. 136; 1952 

Forage Harvesting, Handling, Storage and 
Feeding, No. 138; 1953 

Equipment and Procedures in Spraying for 
Control of Weeds and Brush, No. 153; 1951 

Farm Water Supplies, No. 155; 1951 

Storage and Use of Surface Water for 
Irrigation, No. 227; 1954 


University of Nebraska, Lincoln 


The Effect of Moisture Condensation 
(Sweating) on the Keeping Quality of 
Clean and Soiled Eggs in Cold Storage, No. 
242B; 1949 

Conditioning Grain in Bulk Storage by 
the Use of Unheated Forced Air, No. 307A; 
1946 

Conditioning Chopped Hay with Un- 
heated Forced Air; 1951 

Use of Radiofrequency, Infrared Energy 
and Other Forms of Electrical Radiation for 
Drying or Conditioning Farm Crops, No. 
416; 1949 

Planning Farmstead Buildings and Their 
Auxiliary Equipment, No. 477; 1954 

Packaging Materials for Frozen Meat Stor- 
age; 1954 

Rate of Use of Domestic Water on the 


Farm as It Affects the Design of Farm Wa- 
ter Systems; 1954 

Investigation of the Power, Labor and 
Machinery Requirements for the Production 
of Corn in Nebraska, No. 281; 1948 

Evaluation of Belt and Drawbar Per- 
formance Characteristics of New Tractors, 
No. 382; 1919 

Evaluation of Factors Affecting the Eff- 
ciency of Farm Tractors and Power Units, 
No. 383; 1950 

Water, Soil, Plant, Weather, Equipment 
Relationships in Crop Production on Irri- 
gated Land in Nebraska, No. 352; 1950 

Irrigated Ladino Clover Pasture for Dairy 
Cattle, No. 378; 1950 

Cost of Pumping Irrigation Water in 
Nebraska, No. 354; 1950 

Effects of Land Use and Farm Practices 
on Runoff, Erosion and Sediment Produc- 
tion in the Medicine Creek Watershed, No. 
417; 1952 


New Mexico College of A. & M. Arts, 
State College 


The Development of Improved Methods 
and Equipment for Planting and Late Weed 
Control in Cotton Production, No. 157; 
February 1954 

Water Requirements of Cotton Grown on 
Adobe Soils of the Mesilla Valley, New 
Mexico, No. 48; April 1952 

Water Requirements of Cotton Grown on 
Light-Textured to Medium-Textured Soils in 
Mesilla Valley, No. 9-31; August 1954 

Water Requirements of Alfalfa Grown on 
Adobe Soils of the Mesilla Valley, No. 101; 
March 1950 


Cornell Agricultural Experiment Station, 
Ithaca, N. Y. 

Exposure Tests of Farm Fencing, No. 20; 
1936 

A Study of Basic Requirements and De- 
sign Principles of Mechanical Equipment for 
Control of Insects, Diseases, and Weeds, 
No. 33; 1947 

Exposure Tests of Steel Fence Posts, No. 
42; 1950 

A Study of the Factors Affecting Design, 
Costs and Operation of Irrigation Systems; 
the Interrelation of Water Application, Fer- 
tilization, and Production of Pasture Forage 
in New York State, No. 44; 1950 

Drying of Grain and Forage Crops, No. 
46; 1951 

Investigation of Low Cost Stabilization 
Methods Suitable for Local Roads, No. 48; 
1951 

A Study of Methods for Reducing Fire 
Losses in Farm Structures, No. 50; 1951 

The Adaption and Development of Farm 
Equipment for Efficient Handling and Proc- 
essing of Diverse Products from the Farm 
Woodlot, No. 51; 1952 

The Development of Materials Handling 
Methods and Equipment for Reducing Labor 
in Caring for Livestock, Including Reference 
to Harvesting, Processing, Storing and Feed- 
ing, No. 52; 1953 

A Study of Methods and Equipment for 
the Storage and Handling of White Potatoes 
with Particular Emphasis on Preserving 
Quality, No. 53; 1953 

An Investigation of Unconcentrated Spent 
Sulfite Liquor as a Gravel Road Binder, No. 
54; 1953 

An Investigation of Some Factors Affect- 
ing the Concentration of Silt and Clay Frac- 
tions at the Surface of Gravel Roads, No. 
56; 1954 

A Study of the Problems of Precooling 
Apples Preparatory to Refrigerated Storage, 
No. 71; 1954 

Controls for Bulk Milk Coolers, No. 72; 
July 1954 (Continued on page 420) 
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A report to you about the men and machines that help maintain International Harvester leadership 


NEW 300% stronger track frames for 


TER 


ATIONAL CRAWLERS 


eee provide the “muscle” to resist shocks and 
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This new big crawler McCormick® mounted tool bar carrier permits 


hard ground subsoiling, as deep as 32 inches. 


stresses, cut operating cost! 


Super-strong, direct-attached deep tillage equip- 
ment imposes tremendous stresses on crawler track 
frames. Bulldozing often stops a crawler abruptly 
“in its tracks,” piles up high impact shock loads. 


International Harvester engineers have devel- 
oped new track frames to meet and beat such tough 
applications, years on end. Track rollers are securely 
mounted in the new frames between two rigid box- 
section weldments. The box sections themselves are 
welded in parallel alignment with extra thick steel 
plate at the top reinforced with heavy-duty ver- 
tical steel gussets between the rollers. 


Result: 300% stronger track frames! They’re 
bridge-strong and machined to keep tracks aligned 
with greater-than-ever lifetime precision—to pro- 
vide non-twisting support for true-running track 
rollers and idlers! International crawler owners get 
increased capacity and uninterrupted performance. 
Results: lower upkeep, greater profits! 
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The blade for the International TD-14A crawler’s combination 
carrier gives the farmer big material-moving capacity. 


International Harvester engineering teamwork produced the new International 


crawler track frames. 


International Harvester research, engineering and manu- 


facturing men are constantly pooling their time and talent to provide equipment 
that makes work easier and the farmer’s time more productive. 


Motor Trucks... 
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Crawler Tractors and Power Units... 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Farm Equipment and Farmall Tractors . 
Refrigerators and Freezers—General Office, Chicago], Illinois. 
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Stoddard Heads Alabama 
Section 


OWELL STODDARD, manager, Hanna 
Tractor Co., Birmingham, Ala., was 
elected the new chairman of the Alabama 
Section of the American Society of Agricul- 
tural Engineers at its regular spring meeting 
held at Dadeville, Ala., April 8 and 9. He 
succeeds F. A. Kummer, head of the agri- 
cultural engineering department, Alabama 
Polytechnic Institute. 


The new vice-chairman of the Section is 
Lawrence Ennis, Jr., extension specialist in 
agricultural engineering, Alabama Poly- 
technic Institute. E. S. Renoll, assistant 
professor of agricultural engineering, API, 
is the new secretary of the Section. Hurst 
Mauldin, senior agricultural engineer, Ala- 
bama Power Co., was elected reporter of 
the Section. 


The meeting opened on the afternoon of 
April 8 with a tour and demonstrations in- 
cluding a demonstration of surface irrigation 
and a tour of the Russell Manufacturing 
Company's plant. At the dinner in the 
evening the Section was addressed by Judge 
Jack Coley, who gave an interesting talk of 
the Indian battle at Horseshoe Bend. This 
was followed by a motion picture presented 
by Frank Lister of the Goodyear Tire ani 
Rubber Company on the moving of ma- 
terials and people by large conveyor belts. 

The April 9 program featured three 
speakers and a panel of members of the 
Student Branch of ASAE at API. Interest- 
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ASAE Meetings Calendar 


May 26—GeEorGIA SECTION, Fleming, Ga. 


June 3-5—TENNESSEE SECTION, Montgom- 
ery Bell State Park, Tenn. 


June 12 to 15—48th ANNUAL MEETING, 
University of Illinois, Urbana 


August 22-24—NorTH ATLANTIC SECTION, 
University of Connecticut, Storrs 


December 12 to 14 — WINTER MEETING, 
Edgewater Beach Hotel, Chicago 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


ing observations of engineering and agri- 
culture viewed by a magazine editor were 
presented by Harold Benford of Progressive 
Farmer. This was followed by a discussion 
of the new county agent demonstration pro- 
gram by J. L. Lawson, associate director of 
the Alabama Extension Service. The re- 
sults of some recent feed grinding and mix- 
ing tests were discussed by J. L. Butt, asso- 
ciate agr cultural engineer, Alabama Agri- 
cultural Experiment Station. 

The panel discussion participated in by 
members of the local ASAE Student Branch 
covered some of the problems which the 
students considered serious from their stand- 
point, one of which was the lack of knowl- 
edge among high school students in the 
southern states of the profession of agricul- 
tural engineering. 


ASAE Alabama Section is welcomed to Dadeville for its meeting April 8 and 9 by County Agent 
Fletcher Farrington 


Pictured here are 47 of the 65 ASAE members and friends who registered ettending at the spring meeting of the ASAE Pennsylvania Section held 
April 14 and 15 on the campus of Pennsylvania State University 
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Oklahoma Meeting 


THE spring meeting of the Olkahoma Sec- 

tion of the American Society of Agricul- 
tural Engineers was held at Chickasha, 
April 15, with more than 50 ASAE mem- 
bers and friends present. 

Harry W. Pitzer, vice-president, Public 
Service Company of Oklahoma, opened the 
program of the meeting with a talk on 
the agricultural engineer's place in Okla- 
homa agriculture. He was followed by 
James E. Garton of the Oklahoma A. & M. 
College agricultural engineering department 
who talked on irrigation with a limited 
water supply. 

Following this program the group were 
given a field trip in the vicinity of Chickasha 
to inspect demonstrations and other points 
of special interest to agricultural engineers. 
At the cotton research station, E. W. 
Schroeder, head of the Oklahoma agricul- 
tural engineering department, and members 
of the staff gave demonstrations and reports 
on research work being done on cotton 
mechanization. 


Roy E. Hayman, agricultural engineer, 
Public Service Company of Oklahoma, served 
as chairman of the local arrangements com- 
mittee. 


A-E Curriculum in the 
Philippines 

THIS month the Central Luzon Agricul- 

tural College, Nueva Ecija, Philippines, 
will offer a professional curriculum in agri- 
cultural engineering. This will mean the 
implementation of the aim of the college as 
contained in an order by the President of 
the Philippines to “provide professional, 
technical, and special instruction for special 
purposes, promote research, extension ser- 
vice, and progressive leadership in agricul- 
tural education, agricultural engineering, 
home economics and other fields.’ This cur- 
riculum is designed to meet the growing 
demand for professionally trained and com- 
petent men needed in the country’s agricul- 
tural development through the application 
of engineering principles. 
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Have you avoided welded steel tubing in designing your 
farm equipment because you couldn't get the rust protec- 
tion of a zinc coating? Now you can obtain Armco Steel 
Tubing made of ZincGrip, the special zinc-coated steel 
that provides unbroken rust protection. 

Armco ZINCGRIP Tubing is made from ZINCGRIP strip by 
the electric resistance welding process. Before emerging 
from the tube welding machine, the welding flash is planed 
from the tube and the zinc coating at the seam is replaced 
on the outside by a special metallizing process. The loca- 
tion of the welded and recoated seam can be found only 
by careful inspection—it's that smooth. 


Available in Many Shapes. This zinc-coated tubing gives 
you an opportunity to make full use of the advantages of 
tubular parts in all kinds of farm equipment. It is supplied 
in rounds, squares, rectangular shapes, hexagons, octa- 
gons and special shapes, all with unbroken zinc coatings. 

Rounds are produced in outside diameters from 5% -inch 
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through 3 inches, and in wall thicknesses of 20 gage 
through 12 gage, depending on size. 

Just fill in the coupon for complete information on Armco 
ZiINCGRIP Tubing. 
Ui Sa ee een ng oe a ee 


ARMCO STEEL CORPORATION 
1305 Curtis Street, Middletown, Ohio 


Send me complete information on Armco ZiNCGRIP Tubing. 


NAME 


COMPANY 


STREET. 


ONE STATE 


------------ 


ARMCO STEEL CORPORATION 2s curs st., miooerown, ono 


. Ea —_ Z ai mid , 
Se oe a ee, Gi 


SHEFFIELD STEEL DIVISION « ARMCO DRAINAGE & METAL PRODUCTS, INC. *« ARMCO INTERNATIONAL CORPORATION 
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NEWS OF ASAE MEMBERS 


Russell R. Raney has accepted appoint- 
ment as director of engineering of the New 
Idea Division, Avco Manufacturing Corp., 
Coldwater, Ohio, 
having resigned as 
assistant manager of 
engineering of the 
farm implement di- 
vision of Interna- 
tional Harvester Co. 

Mr. Raney is a 
1934 mechanical en- 
gineering graduate of 
the University of 
Michigan. Upon 
graduation he ac- 
cepted employment 
with International 
Harvester at its Au- 
burn, N. Y., plant, and from there he was 


R. R. RANEY 


EMAL he hes “ww a» 


Photo 


transferred to the company’s McCormick 
Works at Chicago in 1941. He was serving 
as chief engineer at the McCormick Works 
in 1952 when he was promoted to the com- 
pany’s general staff as a divisional chief 
engineer. Since early 1954 he has been re- 
sponsible for all of the company’s advanced 
farm equipment engineering. 


Mr. Raney attended the executive program 
of the University of Chicago and earned his 
M.S. degree in business administration in 
1948. In addition to membership in ASAE, 
he is a member of Beta Gamma Sigma, the 
American Society of Mechanical Engineers 
and American Farm Economic Association. 


Austin R. Cline was recently released 
from active duty with the U.S. Marine 
Corps, and is now employed by Shell Chem- 
ical Corp. at San Francisco. 


ASAE Quad City Section officers at the annual meeting of the Section April 22. (Standing, left to 


right) C. S. Morrison, 1954-55 chairman, and new 1955-56 officers: G. W. Berryhill, secretary; 
M. E. Weakly, chairman; M. L. Love, treasurer; R. G. Morgan, chairman, nominating committee; 
R. E. Harrington, vice-chairman, and E. G. Rowlett, vice-chairman 
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National and section officers at the meeting of the ASAE Rocky Mountain Section at Logan, Utah, 

April 8 and 9. (Seated, left to right) ASAE Vice-President J. W. Martin, C. W. Lauritzen, soil 

scientist, U.S. Department of Agriculture, and ASAE President Geo. B. Nutt. (Standing, left to 

right) New Section officers for 1955-56—E. G. Hanson, chairman; G. O. Woodward, secretary, and 
N. A. Evans, vice-chairman—and S. H. Daines, program chairman for 1954-55 year 
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Harold M. Schudt was recently promoted 
from the position of assistant to the vice- 
president and director of engineering, Trac- 
tor Division, Allis- 
Chalmers Manufac- 
turing Company, to 
that of president of 
Canadian Allis-Chal- 
mers, Limited. From 
January 1948 to 
October 1954 Mr. 
Schudt was general 
manager of the com- 
pany’s Gadsden, 
Alabama Works. 

In his new capac- 
ity, Mr. Schudt will 
be in charge of op- 
erations which in- 
clude general offices in Lachine, Quebec; 
manufacturing plants at Lachine and St. 
Thomas, Ontario, and sales offices in Mon- 
treal, Toronto, Winnipeg, Calgary and 
Vancouver. 

Mr. Schudt started with the company in 
1929 under an engineering cooperative pro- 
gram between the company and Marquette 
University. He graduated in 1932 with a 
mechanical engineering degree and in 1935 
was transferred to the engineering depart- 
ment of the company’s Tractor Division. In 
1946 he was named a special representative 
for the Tractor Division’s export depart- 
ment and spent two years in England where 
he started the company’s first manufacturing 
operations at Southhampton. 


H. M. ScHUDT 


Wylie E. Corbett, who has been on duty 
with the USAF, has now returned to civilian 
status and is employed as an engineer at the 
Savannah River plant of E. I. Du Pont de 
Nemours & Co. His new address is 116 
Hudson Road, Aiken, S. C. 


Marlin E. Weakly has resigned as product 
test engineer in the engineering test aud 
development department at the East Moline 
Works of International Harvester Co., to 
accept employment as a junior designer in 
the product engineering department of the 
John Deere Harvester Works, East Moline, 
Illinois. 


James A. Luscombe, who more recently 
has been engineer-in-charge of the Okla- 
homa Co-op Ginning Investigation, Okla- 
homa Cotton Research Station, Chickasha, 
on June 1 assumed the duties of engineer- 
in-charge of the Southeast Cotton Ginning 
Research Laboratory at Clemson, S. C. 


Jack L. Sparks has resigned as irrigation 
engineer with the firm Michael Baker, Jr., 
Inc., to accept appointment with the Univer- 
sity of Maryland U.S. Operations Mission 
to British Guiana. He will be employed in 
the capacity of irrigation and drainage en- 
gineer. 


Daniel R. Denneler has been transferred 
from the position of agricultural engineer, 
U.S. Soil Conservation Service, Oswage City, 
Kans., to the position of survey and plan- 
ning engineer on the Little Delaware Mis- 
sion Watershed in Brown County, Kans. He 
will be located at Hiawatha, Kans. 


James H. Strickler, who has been em- 
ployed as an electric development represen- 
tative of TVA, has recently accepted ap- 
pointment on the agricultural engineering 
staff of Virginia Polytechnic Institute, 
Blacksburg. 


Merle H. Peterson, a project engineer at 
the Racine, Wis., works of Massey-Harris- 
Ferguson, Inc., was recently promoted to 
chief engineer of the tillage division at the 
Racine works. (Continued on page 418) 
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Famous for performance and stamina, the 
Allis-Chalmers Gleaner-Baldwin line of com- 
bines is noted for its high quality construc- 
tion. At many important points Peoria 
Malleable Castings are used. 

Peoria Malleable castings provide an 
attractive part that is durable and depend- 
able. And, very often, their cost is less than 
the labor and material involved in making 
a weldment or a forging. 

Write for complete information. If you 
would like a definite quotation, at no obliga- 
tion, enclose specifications with your letter. 
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A Gleaner-Baldwin self-propelled combine provides fast, efficient harvesting on this Midwestern farm. 


STANDARD OR PEARLITIC 


PEORIA MALLEABLE CASTINGS CO. 


FT. OF ALEXANDER ST, PEORIA, ILLINOIS 
FAMOUS FOR QUALITY 
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News of ASAE Members 
(Continued from page 416) 


John D. Cowsar, until recently employed 
as an agricultural engineer with Black, Si- 
valls and Bryson, Inc., at Kansas City, Mo., 
recently accepted appointment as instructor 
in agricultural engineering at the A. & M. 
College of Texas, College Station. In addi- 
tion to his teaching duties he will be en- 
gaged in grain storage research. 


Everett W. Todd, who has been chief 
engineer in the tillage division at the Ra- 
cine, Wis., works of Massey-Harris-Fergu- 
son, Inc., was recently appointed chief 
project engineer of the planting and culti- 
vating engineering group at the company’s 
Detroit works. 

Paul C. Mortenson, who has been serving 
as executive engineer in the engineering 
department at the Racine, Wis., works of 
Massey-Harris-Ferguson, Inc., has been 
transferred to the engineering department of 
the company’s works at Detroit, Mich., 
where he will serve as administrative engi- 
neer for the Western Hemisphere engineer- 
ing division of the company. 


Glenn M. Haslett, Jr., who has been em- 
ployed as an agricultural representative of 
Caterpillar Tractor Company, together with 
Jim Watkins, a civil engineer, has recently 
formed the H. and W. Engineering Com- 
pany of Indianola, Miss., which is offering 
farmers in that area a complete service in 


irrigation and drainage engineering, irriga- 
tion and drainage construction, and power 
farming. 


William E. Swenson, who has been de- 
sign correlator for the various engineering 
departments of the Minneapolis-Moline 
Company, was recently named assistant di- 
rector of engineering for the company. 

Mr. Swenson, following engineering 
studies at the University of Minnesota, 
joined the Minneapolis-Moline organization 
in 1926. After three years as a draftsman, 
he specialized in engine design, and in 
1944 was named assistant chief engineer of 
automotive engineering. He became engi- 
neering coordinator in 1954 and has been 
engaged in integrating design of Minne- 
apolis-Moline tractors, farm machines, and 
implements made at the company’s plants at 
Minneapolis and Hopkins, Minn., Moline, 
Ill., and Louisville, Ky. 


Marshall W. Loupo, until recently irriga- 
tion engineer for the Carloss Well Supply 
Co., Memphis, is now manager of the irri- 
gation division of Tri-State Albany, Inc., a 
retail dealership at Albany, Ga. 


Robert W. Louden, formerly vice-presi- 
dent and general manager of the farm line, 
The Louden Machinery Co., has announced 
that the newly formed Fairway-Factory 
Division of the Robert W. Louden Co. has 
been appointed exclusive Iowa distributor of 
the Westcoaster line of electric cars for golf 
and industry. 


NECROLOGY 


Charles Deere Wiman, a member of 
ASAE since 1929, and president of the 
Deere & Company since 1928 (with excep- 
tion of two and one-half years during 
World War II), and 
a great grandson of 
John Deere, the 
company’s founder, 
died in Tucson, Ariz., 
May 12, after an ex- 
tended illness. 

Widely known as 
a leader in the farm 
equipment industry, 
and former president 
of the Farm Equip- 
ment Institute, Mr. 
Wiman also had 
many other business 
interests. He had 
been active in the International Chamber of 
Commerce, and at the time of his death was 
a member of boards of directors of various 
organizations, including the Continental 
Illinois National Bank & Trust Co. of 
Chicago, the Rock Island Lines, the Hilton 
Hotels Corp., and the Protection Mutual 
Insurance Co. 

Mr. Wiman was born on Staten Island, 
N. Y., February 11, 1892, the son of Wil- 
liam Dwight and Anna Caroline Deere Wi- 
man. His mother was a daughter of Charles 
H. Deere, only son of John Deere and sec- 
ond president of Deere & Co. He married 
Pattie Harris Southall in Huntsville, Ala., 
April 12, 1920. She survives, as do their 
two daughters, Mrs. William A. Hewitt of 
Moline, Ill., and Mrs. William M. Brinton 
of San Francisco, and three grandchildren. 

Mr. Wiman joined the John Deere organ- 
ization in 1915, and was a shop employee 
at the John Deere Plow Works for a brief 
period before returning to Yale University 
as assistant coach of the Yale crew, of which 
he was a former member. When the Na- 
tional Guard was called to the Mexican 


CHARLES D. WIMAN 


border in 1916, he enlisted in the Civilian 
Military Aviation Training Camp at Gov- 
ernor's Island, N. Y. He received a pilot's 
license in the Aero Club of America and 
flew for three months before being injured 
in an airplane accident in September, 1916. 

Following his recovery he returned to 
Deere & Co., but shortly before the United 
States entered World War I he enlisted in 
the regular army and was commissioned as 
a second lieutenant. Promoted to first lieu- 
tenant and then captain of field artillery, he 
served with the Third Field Artillery which 
for eleven months was in the Sixth Division 
of the American Expeditionary Forces. 

Released from the army in October, 1919, 
Mr. Wiman was a shop employee, later 
superintendent, and then general manager 
of the Union Malleable Iron Co., a Deere & 
Co. subsidiary. In 1924 he was elected vice- 
president in charge of factory operations for 
Deere & Co., and in 1928 he became the 
company’s fourth president. 

In June, 1942, Mr. Wiman resigned the 
presidency of Deere & Co. in order to join 
the staff of General Levin H. Campbell, 
chief of ordnance, with the rank of colonel. 
In January, 1944, he was placed on inactive 
status by the army at the request of the 
War Production Board, in order to become 
director of the WPB farm machinery and 
equipment division. He held that position 
until July 7, 1944, when he asked to be 
relieved of his duties in order to regain his 
health after a severe attack of pneumonia. 

Mr. Wiman returned to Deere & Co. in 
November, 1944, and was re-elected pres- 
ident. Burton F. Peek, president during Mr. 
Wiman’s absence, was named chairman of 
the board. 

Funeral services were held in Moline, 
May 16. Burial was in the Deere family lot 
in Moline’s Riverside Cemetery, near the 
graves of John and Charles Deere, Mr. 
Wiman’s great grandfather and grandfather. 


NEW BOOKS 
(Continued from page 408) 


SAE Handbook (1955 edition). Cloth, 
1094 pages, 8%x11 inches. Iblustrated 
and indexed. Society of Automotive Engi- 
neers (29 W. 39th St., New York 18, 
N. Y.) 

New standards, recommended practices 
and reports, included in this edition apply 
to classification of rigid plastic molding 
materials, multi-viscosity number oils, diesel 
fuels, fuel injection tubing, fuel supply con- 
nections, semiautomatic headlamp-beam 
switching devices, motor truck instrument 
panel grouping, rear wheel guards, truck 
overall widths across dual tires, turning 
ability and off-tracking, fuel systems, wheel 
mounting elements for 8-bolt, 8-in bolt 
circle farm equipment disk wheels, inter- 
changeability of disc halves for agricultural 
press and gage wheels, agricultural tractor 
power take-off definitions and terminology, 
industrial tractor mounted equipment no- 
menclature (bulldozer), construction and 
industrial vehicle test codes, and hydraulic 
power pump test code. 


Handbook of Drainage and Construction 
Products. 592 pages; 380 illustrations; 6 x 
9 inches. Published by Armco Drainage & 
Metal Products, Inc., Middletown, Ohio. 
$5 postpaid. 

This new edition of a book that was 
first published a quarter of a century ago is 
a comprehensive technical treatment of the 
design and engineering application of a 
number of widely used drainage and con- 
struction products. 

Purpose of the book is to aid engineers 
in solving drainage problems and related en- 
gineering construction problems, also to en- 
lighten students in practical modern drainage 
and other construction problems. 

In 10 sections and 64 concisely written 
chapters it covers strength research; strength 
design; durability studies; durability design; 
economic factors ; design principles and prac- 
tice; subsurface drainage; special drainage 
problems; miscellaneous problems; and in- 
stallation instructions. In addition there is 
a section of conversion tables and general 
tables, an appendix summarizing research 
on underground conduits, and a well organ- 
ized index for quick and easy reference. 

A typical section, Design Principles and 
Practices, indicates the thoroughness of the 
work. The thirteen chapters of this section 
deal with hydrology; design of open chan- 
nels; theory of critical flow; design of cul- 
verts or cross drains for size and shape; cul- 
vert location and length; highway surface 
drainage; railway surface drainage; culverts 
under levees and dikes; end finish of cul- 
verts; design of sewers for size; hydraulics 
of sewers; sewer appurtenances; and part 
circle culverts. 

Each chapter is summarized at the be- 
ginning and each illustration is referred to 


-in the text. 


The Heating Ventilating Air Condition- 
ing Guide 1955 (33rd edition). American 
Society of Heating and Air-Conditioning En- 
gineers, 62 Worth Street, New York 13, 
New York, $12.00. This is larger and im- 
proved in content over previous editions. 
The technical section is 1160 pages, 

Changes include several rewritten chap- 
ters, a new chapter on schoolhouse heating 
and ventilating, new information on heating 
systems using high temperature hot water, 
and reorganized design information on 
thermal conductivities and conductances for 
pipe insulation and building materials. 
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international Harvesters’ 


Imagine an iron, as cast, with tensile 
strength up to 110,000 pounds per 
square inch... 


And up to 210,000 pounds per 
square inch when heat treated! 


That’s what ductile cast iron offers 
you. It’s a type of cast iron that com- 
bines remarkable properties. High 
toughness and load-carrying ability. 
High resistance to wear, shock and 
vibration. And double the stiffness 
of gray cast iron. 


cr eS abi. a TS 


McCormick FARMALL 
Tractors utilize ductile cast iron parts. Fast-Hitch 
latches are typical. They withstand not only wear, but 
also sudden shock loads when latches are tripped. 


All sorts of parts for International Har- 
vester farm machinery are produced in ductile 
cast iron. They range from small spur gears 
on corn pickers to main drive sprockets for 
roller chain...from steering knuckle arms 
to bolster forks. 


You can see why International 
Harvester engineers use ductile cast 
iron widely in farm equipment. 


They find it easy to cast into intri- 
cate shapes. They can readily ma- 
chine it. They can anneal it for 
maximum ductility .. . normalize it 
for both high strength and tough- 
ness. They can oil quench and temper 
it for strength or hardness. In fact, 
they can raise its hardness to more 
than 500 BHN, by heat treatment. 


For Shock-Proof farm machinery parts 
Cast them in Ductile Iron 


Widely used by International Harvester 


See how this economical iron... 
several times stronger than gray 
cast iron, and up to 12 times tougher 

.. can improve your products. You 
may find several practical answers 
in the new INCO booklet “DUCTILE 
IRON, The Cast Iron THAT CAN 
BE BENT!” A copy is yours for the 
asking. Write for it now. 


OUCTILE mm, 
ZZ ZK Auctile iron... the cast iron 


ee  — that can be twisted and bent 


67 Wall Street 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Research Projects in Agricul- 
tural Engineering 
(Continued from page 412) 


North Carolina State College, Raleigh 


€ Tobacco Mechanization, No. St-RM-48; 
shafting Fo: : 


eT 
ae Fundamentals of Tobacco Curing, No. 
ee #8 RM-23; July 1952 
fs. T at- vt Engineering Studies in Tobacco Curing, 
Sate ©) he e aw FJ No. S-61; January 1948 
as ca Cotton Mechanization, No. RRS-2, RM- 
Wieck a 42, RM-16; June 1947 (January 1955) 
ee 


4 
e 


Development of a Concrete Tank for 
Farm Storage of Nitrogen Fertilizer Solu- 
tions, No. SE; January 1954 

A Study of Surface and Subsurface Drain- 
age, No. St-RM-3; April 1945 

Tobacco Irrigation, No. § 131-E17; July 
1950 

Peanut Mechanization, No. SE-13; July 
1947 

Artificial Drying of Peanuts, No. SE-9; 
March 1950 


Management Methods to Provide Dry Litter, 


sa trailer No. B-J 34; 1951 


5 2 Hay Drying, No. SE-3; 1946 
Be : Hay Machinery, No. SE-18, 1948 
ge pumping < Farm Structures for Storage of Ear Corn, 
&S GAS + No. St-RM-11; August 1949 
BS \ . 
= ona g North Dakota Agricultural College, Fargo 
fe Settne j Poultry’ House Ventilation and Litter 
S, Z The Development and Testing of Equip- 
ee s we ment to Measure the Resistance of Potatoes 
pea ad to Bruising and Injury, No. B-J 37; 1949 


The Cost of Performing Tractorized Farm 
Operations and the Energy Requirements of 
Such Operations, No. B-J 41; 1952 

Water Use and Erosion Under Irrigation, 
No. B-J Offset 92; 1949 

Mechanical Handling of Silage and Grain 
from Storage to Feed Bunks in Open Feed 
Lots (in operation with Regional Project 
NC-23), No. B-J Offset 125; 1953 


Ohio State University, Columbus 

The Development of Equipment and 
Evaluation of Agricultural Aircraft, No. 
R&M 39; 1951 

A Study of the Harvesting and Storing of 
Corn and Small Grain, No. R&M 38; 1950 

The Production, Processing and Utiliza- 
tion of Native Timber for Farm Buildings, 
No. State 263; 1952 

Interrelationships of Crop Rotations, Or- 


STOW Flexible Shafts have effectively solved 
power take-off problems on both trucks and 
tractor-trailers. Large shafts, such as the 


1%" pictured above which transmits up to Diagram shows ganic Matter Imput, Soil Structural Condi- 

heir abilit STOW power tions and the Internal Drainage Character- 

10 H.P., have proven their ability on power drive shaft instal- istics of Soils, No. R&M - 5 Sapencier oe 

si icati ici lation operating Tillage Practice in Relation to Soil Tilt 

snip lnnspanveiaren eraenty and through 90° bend. and Crop Response, No. B. J. 23; January 

a eee ee ree OEE - ee for the Eradication or Control 

: : ° F qui 
to operate pumps for petroleum, milk and other liquids; of Weeds or Undesicshle Plaats, No. RaM 
j : 20; February 1949 

to operate eoaveyeors for grain, coal; to Operate Laomedes “> Gube Conte 

compressors 0n refrigeration trucks. Losses ; October 1951 


Factors Affecting Shelling of High-Mois- 
ture Corn, October 1952 


Oklahoma A. & M. College, Stillwater 


Mechanized Cotton Harvesting in Okla- 
homa (USDA cooperating), No. 578; 1947 

Engineering Features of Supplemental Ir- 
rigation, No. 622; 1948 

Development of Farm Structures Recom- 
mendations, Plans and Specifications, No. 
633, 1948 

Temperature Control in Dairy Cattle 
Loafing Barns, No. 677; 1949 

Design and Construction of Farm Equip- 
ment, No. 678; 1949 

Adaptation of Storage Structures for 
Mechanical Conditioning of Crops, No. 
679; 1949 


— . " = - — Mechanization of Castor Bean Production 
39 SHEAR ST. BINGHAMTON, N. Y. (USDA cooperating), No. 733; 1950 


Why not put Stow to work on your power drive problems? Stow -g 
are always at your service. 


For complete engi- 
neering data and 
illustrations on STOW 
Flexible Shafting— 
Write today for FREE 
Bulletin 525. 


Write today for Bulletin 542 
and complete data on Power 
Take-Off drives. . 
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Adapting and Testing Cotton Ginning 
Equipment and Techniques (USDA cooper- 
ating), No. 753; 1950 

Runoff Characteristics of Agricultural 
Areas (USDA cooperating), No. 758; 1952 

Hydraulics of Conservation Channels 
(USDA cooperating), No. 759; 1950 

— of Woody Vegetation, No. 789; 
1947 

Farm Water Supply Development, No. 
798; 1951 

Poles for Framing Farm Buildings, No. 
800; 1951 

Development and Improvement of Ma- 
chines and Methods for Seedbed Prepara- 
tion, Planting and Early Weed Control in 
Cotton Production, No. 802; 1952 

Design, Development and Testing of Fer- 
tilizer Placement Equipment, No. 815; 1952 

Ventilation and Temperature Control in 
Broiler Production Houses, No. 834; 1953 


Ontario Agricultural College, Guelph 


Effect of Tillage Methods on Crop Yields 
and Soil Conditions, No. AES 

Effect of Deep Tillage Machinery on Crop 
Yields on Haldimand Clay Soil, No. AE18 

Studies on the Operation of Machines 
Used in the Seeding of Grasses and Leg- 
umes, No. AE11 

Methods of Seeding and Seedbed Prepera- 
tion, No. AE22 

Frost Proofing Watering Bowls; Milking 
Room Heating, No. AE20 

Runoff from Small Watersheds, No. AE15 

Permeability and Water Table Conditions 
as a Basis for Drainage Design, No. AE17 

Irrigation Water Supply Survey, No. AE25 

Poultry House Ventilation, No. AE19 

Engineering Tests of Grain Elevators, 
No. AE21 

Temperature and Pressure Effects Pro- 
duced by Silage, No. AE23 

Utilization of Sheathing and Roofing Ma- 
terials in Portable Farm Structures, No. 
AE24 

Air Distribution in Hay Driers, No. AE26 

Effect of Hay Handling Methods and 
Moisture Content of Nutrient Loss, No. 
AE27 

Static Pressure Losses in Hay Driers, No. 
AE28 

Basic Hay Drying Experimentation, No. 
AE29 


Pennsylvania State University, 
University Park 

Investigations of Newer Materials and 
Schedules for Spraying Potatoes, No. 754; 
1928 

Atmospheric Corrosion Tests of Wire and 
Wire Products, No. 925; 1927 

Protective Coatings for Farm Buildings, 
No. 1020; 1944 

Renovation of Unproductive Pastures, 
No. 1024-D, 1944 

Handling Chopped Forage, No. 1053; 
1946 (1950) 

Economic and Physical Factors Affecting 
Efficiency in the Production of Eggs and 
Poultry Meat, No. 1061; 1946 

Factors Involved in the Preparation of 
Freezing, Storing and Preparation for Serv- 
ing of Foods, No. 1065; 1945 (1947) 

Factors Affecting the Market Quality of 
Dressed and Drawn Poultry, No. 1078; 1947 

Tillage Tool Design and Performance, 
No. 1083; 1947 

Weed Control in Corn by Pre-Emergence 
and Postemergence Herbicidal Treatments 
and Cultivation, No. 1095-A; 1948 

The Farm Shop in Mechanized Farming, 
No. 1140; 1950 

Environmental and Management Factors 
Affecting the Quality of Poultry Meat and 
Eggs, No. 1148-A; 1951 

Handling and Processing Grain on the 
Farm, No. 1196; 1954 

(Contoinued on page 422) 
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Back of the JOHN DEERE No.55 
Combine is a story of... 


— 


. commie 

Se er fee = i 

RO ARTE J 
el 


pal 


HYDRECO fa 
OXPower Ti wd, 


The famous HYDRECO Four-Bolt design 
Hydraulic Pump provides Oil Power on 
the John Deere No. 55 Self-Propelled “4 j 
Combine to position the Auger Plat- i - 
form and control the Variable Speed 
Drive. This model 1506 Pump delivers 
3.3 gpm at 1200 rpm with pressures 
to 1500 psi... other models to 130 gpm. 


Build the hydraulic circuit around the de- 
pendability of HYDRECO components. 
More and more design engineers find this 
premise leads to successful performance 
in service whether the application be farm 
equipment, machine tools, materials hand- 
ling or construction machinery. 


HYDRECO Oil Power... Pumps, Motors, 
Valves and Cylinders have one important 
characteristic in common .. . they're de- 
pendable. And the engineering that con- 
tributes this dependability may be relied up- 
on to make significant contributions to your 
present and projected hydraulic problems. 


Pressure Balanced wear plates 
maintain a fixed clearance be- 
tween wear pratee and gear 


faces regardless of pressure. 
This feature in HYDRECO 
Pumps and Motors minimizes 
oil slippage ond power loss... 
volumetric efficiency and me- 
chanical efficiency remain 
high! 


Write for brochures on HYDRECO 
Pumps, Motors, Valves and Cylinders. 


HY DRECO aivision 


THE NEW YORK AIR BRAKE COMPANY 


1107 EAST 222nd STREET cCLEVELAND 17+-OHI0 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 


Research Projects in Agricul- 
tural Engineering 
(Continued from page 421) 


Air Distribution in Drying Hay and 
Grain, No. 1198 (NE-13); 1954 

The Quality Control of Raw Milk Sup- 
plies, No. 1201; 1953 


A. & M. College of Texas, College 
Station 

Mechanization of Cotton Production, Har- 
vesting and Processing in Texas (contribut- 
ing to Regional Project S-s) 

Nozzle Arrangements and Types to Ob- 
tain Spray Patterns for Thorough Coverage 
of Cotton Plants with Insecticides and De- 
foliants 

Storage of Cotton Seed for Planting Pur- 
poses 

Pink Bollworm Control 

Drying and Storing Sorghum Grains and 
Rice in Farm Storage Bins 

Desirabilty of Materials and Methods of 
Installation for Floor Coverings, Drainboard 
Surfaces, Floor and Wall Finishes, and Wall 
Coverings (contributing project to S-8) 

Development of Construction Techniques 
for Tilt-Up Farm Structures 

Electric Refrigeration Equipment 

Electric Equipment in Plant Production 

Electric Equipment in Poultry Production 

The Design, Installation, and Operation 
of Electric Water Warming Equipment for 


Bedding, No. Purnell 106; July 1948 


a & 7a ee ke ee Livestock 
The Efficiency of Various Types of Insu- 
m& & lators for Electric Fences 
5 LUT ’ ae @ Performance Characteristics of Evapora- 
sve tive Coolers in Hog Houses 
Supplemental Irrigation in East Texas 
Another instance where ACME ENGINEERS went to the University of Vermont, Burlington 
drawing board for a customer. ACME delivers more than ' meg Collection of Maple Sap, No. 
- ‘ . : 2 tate 54; July 195 
chain. ACME delivers complete advisory service . . . espe Slatesiel onl Guatecd Acum of 
cially engineering-wise. Harvesting, Curing, Housing and Removal 
ras Surely your operation can benefit by our 35 years of roller from Housing of Grain, Hay, Silage and 


chain experience. Call at will . . . at the slightest hint of 
power transmission lag or any other chain problem. 


Virginia Polytechnic Institute, Blacksburg 


Development of Plans and Designs for 

Virginia Farm Homes; 1947 

Improved Tobacco Curing Barns and Fa- 
cilities; 1948 

A Study of the Value and Adaptability of 
Aluminum to Farm Construction; 1952 

Drainage Requirement and Practices for 
Crop Production; 1945 

. fy Hydrologic Characteristics of Agricultural 
ip : f Areas and Their Relation to Soil Conserva- 

elf.2 Bb tion, Flood Prevention, and Water Yield; 

1939 


, Z ; 9 ~ Improved Practices of Controlling Soil 

AOC BAP TT |e vosion and Runoff; 1945 7 

Irrigation Requirements and Practices for 
Crop Production; 1949 

Brooding Chicks with Infrared Lamps; 
1949 

Studies of the Value of Electric Traps 
and Radiation for the Control of Horn- 
worms on Tobacco; 1953 

Development of Design Information for 
Poultry House Ventilation Under Virginia 
Conditions; 1954 

Evaluation of Locally Fabricated, Walk- 
In-Type Farm Refrigerators ; 1947 

A Study of Automatic Washing Ma- 
chines; 1952 

Methods of Farm Curing and Drying 
Mechanically Harvested Virginia Type Pea- 
nuts; 1946 (1954) 

Peanut Production and Harvesting Ma- 
chinery; 1953 

Drying and Storing Grain on Farms in 
the Eastern Tidewater Region; 1954 


(Continued on page 430) 
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P Write Dept. 9V 
ah for new illus- 


trated 76 page 
catalog on use 
and application 
of roller chains . 
and sprockets. 
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LEADERSHIP Backed by 


68 Years of Continuous Service 
to American Industry 


In terms of “satisfaction to the customer” the dominant 
leadership of Wrought Washer Mfg. Company in this spe- 
cialized field represents not only a thoroughly dependable 
source of supply to meet all your requirements for Standard 
and Special Washers, but of equal importance, it carries 
‘with it a wealth of technical know-how dealing with a wide 
variety of production and design problems .. . available to 
you as a gratis service. More than 25,000 sets of dies “in 
stock” at our plant offer the greatest range of selectivity. 


Our equipment for handling contract production of 
stampings includes presses for blanking, forming, draw- 
ing, shearing and extruding. In many cases it is possible 
to produce stampings at a lower cost than they can be 
produced in your own plant, with our own equipment. 
Our own tool and die-making 

shop enables us to make up the #23239" 


nscmeney took to fit your spe- | SS T/ \M P | N & s 


We are equipped to furnish 
stampings in any desired ma- 
terials and finishes, ranging in size from small parts to 
large heavy-gauge pieces. Our engineering staff will be 
glad to co-operate with you in every way consistent with 
economical and efficient production. 


| RR Me ee ERS 


eee 

Send us your blueprints for quotations on special wash- 
ers and stampings made to your individual specifica- 
tions. Write for copy of 76-page Catalog “30” with tool 
list and complete round washer specifications. 


2210 SOUTH BAY STREET bd MILWAUKEE 7, WISCONSIN 
“A8247- IP 
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Unitcast ° 


LEADERSHIP... 


Accuracy cuts cost. 


per unit assembly with Unitcastings. 


.-ADD UP TO TOP QUALITY PRODUCT! 


A nationally known manufacturer of house trailer tow-bar 
mechanisms keeps quality up and costs down by specifying 
Unitcastings. Dimensional accuracy, internal soundness and 
good surface appearance hold finishing costs to a minimum 
and help retain customer acceptance. In less than six years of 
production and over 202,000 parts later, less than 4% of 1% of 
the total castings shipped have been returned for any reason. 


Beginning with the original design of the castings, Unit- 
cast’s engineering service has kept pace too, by continually 
modernizing the design to suit automobile chassis improve- 
ments. This is just one of the many Unitcast Foundry En- 
gineering Services available to our customers. 


Let Unitcast help you modernize your product by includ- 
ing foundry standards in the design. Keep your production 
cost competitive. . .write today! 


UNITCAST CORPORATION - Toledo 9, Ohio 


In Canada: CANADIAN-UNITCAST STEEL, LTD.., Sherbrooke, Quebec 


P| QUALITY 


CASTINGS 


a UNITCASTINGS 
am PLAY AN IMPORTANT PART 
IN| MANUFACTURER’S 


Less than 1 hour machining time is required 


Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Andrews, H. A.—Assistant zone manager, 
International Harvester Co. (Mail) Box 
47, Milldale, Conn. 


Beaumier, Marcel—Manager, farm machin- 
ery div., La Cooperative Federee de Que- 
bec, 105 St. Paul St., E., Montreal, Que- 
bec, Canada 


Blight, David P.—Research assistant in agri- 
cultural engineering, Stephenson Bldg., 
King’s College, Newcastle-on-Tyne 2, 
England 


Body, John H.—Student én agricultural en- 
gineering, Pennsylvania State University. 
(Mail) Yellow House, Pa. 


Boston, William J.—Student in agricultural 
engineering, Oklahoma A. & M. College, 
Stillwater, Okla. (Mail) 19-1 Brumley 


Boutwell, Robert B.—Student in agricultural 
engineering, University of Vermont, 
Burlington, Vt. (Mail) 21 University Rd. 


Carnahan, Herbert E.—Student in agricul- 
tural engineering, California State Poly- 
technic College, San Luis Obispo, Calif. 
(Mail) 59 Vetville 


Case, Eugene H.—Director of college and 
university relations, Deere & Co. (Mail) 
140 Norfolk Rd., Waterloo, Iowa 


Coronado, Francisco X.—Ist Lt., USAF. 
(Mail) Box 6234, Mather Field, Calif. 


Crafts, Barry S.— Student in agricultural 
engineering, University of Maine. (Mail) 
Sangerville, Me. 


Craven, Wilmer C.—Manager, diesel engine 
and farm machinery branch, E. F. Craven 
Co., Greensboro, N. C. (Mail) 2513 
Oakcrest Ave. 


Davis, Charles A. Jr. — Design engineer, 
U.S. Forest Service, Yreka, Calif. 


Dordahl, Alvin M.—Engineering representa- 
tive, National Rain Bird Sales & Engi- 
neering Corp., Azusa, Calif. (Mail) P.O. 
Box 46 


Ekstedt, William C.—Assistant to agricul- 
turist, Western Massachusetts Electric 
Co., 73 State St., Springfield, Mass. 


Evans, Layton C.— Agricultural engineer, 
The John Deere Plow Co., 339 S. Front 
St., Memphis 3, Tenn. 


Fink, Harry A. Jr.—Student engineer, prod- 
uct development dept., Deere & Co. 
(Mail) RR 11, Lafayette, Ind. 


Florin, James S.—Assistant engineer, Allis- 
Chalmers Manufacturing Co. (Mail) 654 
Johnson St., Winona, Minn. 


Frost, Gerald G. Jr.—Ensign, U.S. Navy. 
(Mail) 124 N. Broad St., Norwich, N.Y. 


Hawkins, Clifton J.—Student in agricultural 
engineering, Mississippi State College. 
(Mail) RR 2, Box 67, Clarksdale, Miss. 


Hays, Carl V. — USAF. (Mail) General 
Delivery, Pennsylvania State University, 
University Park, Pa. 


Huber, Albert L.—U.S. Navy. (Mail) RR 
1, Meridian, Ida. 


James, Howell N.—Product engineer, In- 
ternational Harvester Co. (Mail) 1000 
22nd St., Moline, IIl. 


(Continued on page 426) 
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Ray GLASS, who farms 240 acres, is 
mighty handy with tools and welding 
equipment. He designed and built this 
portable winch which is powered by a 
small, air-cooled engine. He uses it to 
pick up baled hay in the field and to 
stack the bales in the barn, eliminating fey 
hard labor. Mr. Glass, like keen 
farmers and ranchers from coast to 
coast, has found that it pays to farm 
with Texaco products. 


pee ares 
ee tare wae 
C. R. Grigg (right), who farms over 700 
acres near Sherman, Texas, has used 
Texaco products for fifteen years. He 
gets longer trouble-free life and bet- 
ter performance from his engines 
with Advanced Custom-Made Havo- 
line Motor Oil. It’s the best motor 
oil money can buy. Popular Texaco 
Consignee E. B. Chapman is shown 
on left. ke 
* * * ' 


AG aS toe 


“We've found we can depend on the high 
quality of Texaco products,” says Irvin 
(Spud) Johnston (eft), well-known 
potato farmer of Lynden, Wash. “That's 
why we have used them for over seven oe 
years.”” Texaco Consignee E. A. Hofman «~* 
(right) has just delivered some Texaco 
Universal Gear Lubricant EP to Mr. Johnston. 


It provides extra protection to transmission and “~.. : oe 
differential. el 
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Ray Glass (right), near Carroll, lowa, shows 
Texaco Distributor Sam Hyland the port- 
able gasoline motor-powered winch which 
he put together to save labor of stacking 
baled hay in barn. Bearings are lubricated 
with Marfak, because Marfak sticks better 
and longer, seals out dust and moisture. 


Oa 
ag AE 
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SOA te 


IN TOWN OR ON THE HIGHW AY— 


/ there is a nearby Texaco Dealer. He has new 


top octane Sky Chief gasoline, Super-Charged 
with Petrox, to give maximum power and re- 
duce engine wear...famous Fire Chief. 

at regular gasoline prices, both 
100 per cent Climate-Controlled 
for top performance... Advanced 
Custom-Made Havoline Motor 
Oil and Marfak lubricant. 


DIVISION OFFICES: Atlanta, Ga.; Boston 16, Mass.; Buffalo 9, N. Y.; Butte, Mont.; Chicago 4, Ill.; Dallas 2, Tex.; Denver 3, Colo.; Houston 2, Tex.; 
Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; New Orleans 16, La.; New York 17, N. Y.; Norfolk 10, Va.; Seattle 1, Wash. 


Texaco Petroleum Products are Manufactured and Distributed in Canada by the McColl-Frontenac Oil Company Limited. 
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Applicants for Membership 
(Continued from page 424) 


Jenson, Clifford L.—Student in agricultural 
engineering, Oregon State College, Cor- 
vallis, Ore. (Mail) 626 S. 16th St. 


Johanning, Joseph W.—Metal buildings en- 
gineer, Inland Steel Products Co. (Mail) 
5596 Butternut Court, Greendale, Wis. 


Knisel, Walter G. Jr.—Instructor in agricul- 
tural engineering, New Mexico College 
of A. & M., State College, N. M. (Mail) 
Box 268 


Lange, Jack E. — Farm sales supervisor, 
Pennsylvania Power & Light Co. (Mail) 
516 Harding Ave., New Cumberland, Pa. 


Lear, John W.—Student in agricultural en- 
gineering, University of Vermont. (Mail) 
550 Fairmount Ave., Chatham, N. J. 


Ludwig, J. Robert—Chief engineer, clutch 
div., Dana Corp., Toledo 1, Ohio 

McVey, Fred E.— Assistant chief, electric 
operations & loans div. (REA), USDA, 
Washington 25, D. C. 


Matthews, John W.—Assistant professor of 
agricultural engineering and vocational 
agriculture, University of Illinois, Urba- 
na, Ill. 

Meuler, Robert F.—Draftsman, J. I. Case 
Co., Burlington, Iowa. (Mail) 942 S. 
Starr Ave. 

Montague, William R.—Manager, Carolina 
Tractors, Inc., Goldsboro, N. C. (Mail) 
RR 1 


An Interesting Small Engine 


do a BIG JOB! 


Application to 
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Self-Propelled Grain Swather 


‘ Typical of the practical ingenuity employed by 


This is the Model TF 2- 
cylinder Wisconsin Heavy- 
Duty Air-Cooled Engine 
that supplies complete 
power for the Owatonna 
Grain Swather illustrated 
above—3'4," borex34” 
stroke, 53.9 cu. in. displ., 
8.7 to 14.6 hp., 1400 to 
2600 rpm. Larger size 
swathers are powered by 
the Model VF4 V-type, 4- 
cylinder Wisconsin Engine. 


farm equipment designers and builders for the 
most advantageous utilization of engine power is 
this Owatonna Grain Swather, made by Owatonna 
Mfg. Co., Owatonna, Minn. 


A unique feature of this Center-Delivery Grain 
Swather is that it opens up all types of grain fields 
without running down standing grain. Mechani- 
cally operated aprons at both ends of the machine 
carry the grain, as cut, to the center opening, 
depositing it in a compact, uniform swath for 
clean, easy combining. The floating cutter bar 
extends over the entire length of the machine, 
forward of the wheels. 


A remarkable feature of this equipment is that an 
engine as small as a 2-cylinder Wisconsin fur- 
nishes the necessary power both for propelling and 
operating this big machine. It’s an assignment that 


calls for heavy-duty Lugging Power and foolproof AIR-COOLING 
at temperatures up to 140° F. Here is a perfect example of Power to 
Fit the Machine, Power to Fit the Job! 


Wisconsin Air-cooled Engines are available in 12 sizes in 4-cycle 
single cylinder, 2- and 4-cylinder models, in a 3 to 36 hp. range. 


ie World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN, 


Mortenson, P. C.—Administrative engineer, 
western hemisphere, Massey-Harris-Fer- 
guson, Inc., Box 322, Roosevelt Park An- 
nex, Detroit 32, Mich. 


Narayanaswamy, Sholinghur—Assistant soil 
conservation officer, Government of In- 
dia Research Centre, Ootacamund (The 
Nilgiris), S. India 

Keller, Jack—Irrigation engineer (ARS), 
USDA, Fort Collins, Colo. (Mail) 25 
W. Laural 


Kidnocker, John D.—USAF. (Mail) Waver- 
ly Pike, RR 5, Chillicothe, Ohio 


Nir, Dov—Associate lecturer in agricultural 
engineering, Israel Institute of Technol- 
ogy, Haifa, Israel 


Paradysz, Louis Jr.—Farm equipment deal- 
er, Holyoke Farm Machinery, Inc. (Mail) 
Hadley, Mass. 


Ransom, John—Director of product research 
and education, Minneapolis-Moline Co. 
(Mail) RR 2, Wayzata, Minn. 


Robinson, John J.—Student in agricultural 

engineering, Pennsylvania State Univer- 

‘ee ‘are 259 Linden Ave., Towson 
Ad. 


, 


Robinson, John T.—Sales manager, Greer 
Hydraulics, Inc., International Airport, 
Jamaica 30, N. Y 


Rowen, Kenneth A. — Graduate student in 
agricultural engineering, South Dakota 
et College. (Mail) Saint Lawrence, 


Smallegan, Marvin L.—Production manager 
and _ vice-president, Automatic Poultry 
Feeder Co., Zeeland, Mich. (Mail) 155 
S. Sanford 

Sorlie, Donald T.—Assistant engineer, trac- 
tor div., Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Stanhope, Harry W. — College trainee, 
Goodyear Tire and Rubber Co. (Mail) 
Robbinston, Me. 


Stentz, Thomas D.—District manager, Inter- 
national Harvester Co., 1017 Maclay St., 
Harrisburg, Pa. 


Stephens, John C. — Project supervisor 
(ARS), USDA. (Mail) Plantation Field 
Laboratory, 5305 S.W. 12th St., Fort 
Lauderdale, Fla. 


Stevens, William F. — Assistant general 
sales manager, Starline, Inc., Harvard, Ill. 
(Mail) 606 N. Hart 


Stiles, David N. — Farm youth specialist, 
The Connecticut Light & Power Co. 
(Mail) Mountain Rd., RR 1, Cheshire, 
Conn. 


Thieken, Louis J. — Automotive engineer, 
The Standard Oil Co. (Ohio). (Mail) 
3456 Muddy Creek Rd., Cincinnati 38, 
Ohio 

Turnbull, John E.—Agricultural engineering 
fieldman, Ontario Dept. of Agriculture. 
(Mail) Western Ontario Agricultural 
School, Ridgetown, Ont., Canada 


Vickers, William F. — Sales development 
consultant, industrial power div., Interna- 
tional Harvester Co. (Mail) 2629 Park 
Lane, Glenview, III. 


Warner, Ignacio — Agricultural engineer, 
Soriano & Co. (Mail) D563 Esq. 25, Ve- 
dado, Havana, Cuba 


Woodrum, Earl H.—Design engineer, Allis- 
Chalmers Manufacturing Co., Springfield, 
Ill. (Mail) 3141 S. Douglas 


Wuellner, Clifford S$.—Field engineer, J. I. 
Case Co., Burlington, Iowa. (Mail) 1100 
S. 8th St. 


Zander, Albert A.—Trade promotion and 
advertising, West Coast Lumbermen’s 
Assn., 1410 S.W. Morrison St., Portland 
5, Ore. 

(Continued on page 428) 
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NEW! Power Adjusted 
Rear Wheels 


NEW! High Crop 
Clearance, with Safety 


NEW! Tailored Traction 
with exclusive 
Vari-Weight System 


Both 2- and 4-Row 
Planting and 
Cultivating Equipment 
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Toe New 
ture Tricycl 


-wditeie EORDS 


‘You have perhaps wondered what 
would happen if Ford engineering 
skill and long experience went all out 
to build really new, really better tri- 
cycle tractors. Now you can find out! 


Here, for the first time, are tricycle 
tractors built by Ford...in two power 
series. Both fitted for 4-row and 2-row 
front-mounted cultivators and plant- 
ers and for 1-row and 2-row mounted 
corn pickers and harvesters. One 
series with full 3-plow power, the 
other with full 2-plow power. 


A new combination of high crop 
clearance and low driver seat makes 
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these tractors the safest as well as 
the easiest handling tricycles ever. 
There’s an ingenious Vari-Weight 
System of wheel and front-end 
weights available to give true 
“Tailored Traction.” 


Enough other great features to fill 
a book! And this book is waiting for 
you at your nearby Ford Tractor 
and Implement Dealer’s. Drop in, 
ask for it and have a good look at 
Ford’s new Tricycle Tractors soon. 


TRACTOR AND IMPLEMENT DIVISION 


FORD MOTOR COMPANY 
Birmingham, Michigan 


700 SERIES 


Full 2-Piow Power 
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Applicants for Membership 
(Continued from page 426) 


Transfer of Membership Grade 

Eichelberger, Walter J.— Sales engineer, 
Food Machinery & Chemical Corp., Lake- 
land, Fla. (Mail) 125 Cherry Place. (As- 
sociate Member to Member) 

Greenberg, M.—Engineering assistant, De- 
partment of Agriculture, 240 23rd St. E., 
Saskatoon, Sask., Canada. (Affiliate to 
Associate Member ) 

Lambert, Ralph C. — Distributor service 
manager, Florida Ford Tractor Co., P.O. 
Box 1258, Jacksonville, Fla. (Affiliate to 
Member ) 

Libby, Carl F. — Agricultural engineer, 
Northeast Agricultural Engineering Serv- 
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ice, Hampden, Mass. (Associate Member 
to Member) 


Lund, Carl M.—Assistant agricultural en- 
gineer, Clemson Agricultural College, 
Clemson, S. C. (Mail) Apt. 3D, N. Pal- 
metto Blvd. (Associate Member to Mem- 
ber) 

Richardson, Boone Y.—Assistant professor 
of agricultural engineering, Alabama Po- 
lytechnic Institute, Auburn, Ala. (Asso- 
ciate Member to Member) 

Morris, W. H. M.—Assistant professor of 
agricultural economics, Purdue Univer- 
sity, Lafayette, Ind. (Associate Member 
to Member) 

Wilson, Philip H.—District agricultural en- 
gineer, New York State College of Agri- 
culture, Ithaca, N. Y. (Associate Mem- 
ber to Member) 


enter pres® “ 
piece 


Ppick-v 
— crown-te 


% aes bw 4G 


AGRICULTURAL ENGINEERING 


PERSONNEL SERVICE 
BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not re- 
peated in detail; for further information see the 
issue of AGRICULTURAL ENGINEERING indicated. 


PosITIONS OPEN—JANUARY—O-437-667, 438- 
668, 447-672. FEBRUARY—O-19-704, 32-705, 
33-706, 18-709. MARCH—O-55-710, 61-713, 71- 
714, 87-715. APRIL—O-120-716, 142-717, 125- 
718, 155-719, 143-720, 173-721. MAY—O-200- 
722, 197-723, 180-724, 196-725, 205-726, 214- 
727, 214-728. 


POSITIONS WANTED——DECEMBER—W-391-164, 
411-166. 1955—MARCH—W-17-2, 48-4, 84-5, 
27-6. APRIL—W-114-8, 129-9, 4-10, 133-11, 
134-12, 67-14. MAY—W-154-15, 165-16, 177-17, 
185-18, 176-19, 193-20, 206-21, 182-22, 213-23. 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEER (rating as- 
sistant professor and assistant agricultural en- 
gineer in the agricultural experiment station), 
for teaching soil and water conservation and 
either farm structures or farm power and ma- 
chinery; and for research in irrigation and 
drainage, in a land grant college in a north 
central state. Age 25-40. MS deg in agricul- 
tural engineering, or equivalent. Several years 
of teaching, research, or extension work in 
soil and water field. Good personality and 
interest in teaching and research. Good oppor- 
tunity for advancement. The man selected will 
be responsible for developing the teaching and 
research programs in the soil and water field. 
New agricultural engineering building with well 
equipped soil and water conservation labora- 
tory. Salary open. O-243-729 


AGRICULTURAL or mechanical engineer to 
head up development department in young ag- 
gressive sprinkler irrigation corporation. Resi- 
dence to be required in the state of Washington 
and a small amount of traveling would be 
necessary. Engineer should have excellent back- 
ground in manufacturing processes and should 
be capable of carrying new ideas through the 
development and experimental stages to final 
production. Should be somewhat well acquainted 
with the sprinkler irrigation field. Salary is 
open and dependent entirely upon the ability of 
the individual. Opportunities for further ad- 
vancement are excellent. State background and 
experience in detail in application. O-235-730 


AGRICULTURAL ENGINEER or soils spe- 
cialist for settler assistance work with new 
settlers in the Columbia Basin. Employment 
with Washington State College Extension Serv- 
ice in cooperation with the Bureau of Reclama- 
tion. Work consists of complete planning and 
layout of farm fields and farm irrigation sys- 
tems, technical advice in clearing farm units, 
determining the amount of leveling necessary, 
staking the land for leveling and checking the 
leveling operation, technical advice and assist- 
ance in irrigation practices and use of water 
control and distribution devices to assure effi- 
cient use of irrigation water. Background of 
soils and agricultural engineering desirable. 
Also experience on irrigated farm important. 
Salary range depending upon experience, $3600 
to $4500 beginning salary. Six months training 
period given to all employees. O-244-731 


EXTENSION SPECIALIST in wood and 
metal working, to develop and carry out wood 
and metal working programs with 4-H Club 
leaders and members in a midwestern state. 
Excellent opportunity for a person interested 
in youth work. Good opportunities for advance- 
ment. Salary up to $6,500 for 12 mo, with one 
month vacation. O-268-732 


AGRICULTURAL ENGINEER (rating as- 
sociate extension agricultural engineer) to han- 
dle 4-H tractor program and develop program 
for adult farmers on choice, use, care, and 
maintenance of farm machinery and power 
equipment in an eastern state. Age 26-40. BS 
deg in agricultural engineering, or equivalent, 
and MS deg or equivalent qualifying field ex- 
perience, preferably in extension work or farm 
equipment sales. Able to talk and work with 
farm people and the farm equipment industry. 
Man selected will be fully responsible for ex- 
tension project in farm power and machinery, 
and will be associated with an extension staff 
of six others working on other agricultural 
engineering subject matter. Excellent oppor- 
tunity to develop an outstanding program. 
Annual leave 26 days. Salary increases on 
merit basis. Starting salary about $5280. 
O-248-733 

(Continued on page 430) 
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SEALIMASTER'S Arcdcive 


combination of features 
put added sales power 
into the products you sell! 


One of the most significant trends in the 
farm field during the past year has been the 
increasing demand for quality in farm ma- 
chinery. Initial purchasing price is of impor- 
White for your copy of tance to the farmer but operational expense 
SEALMASTER Catalog 454. over the long haul is the big thing. The 
machinery market is competitive and the 
farmer has become a careful buyer. He's 
interested in a piece of machinery that will 
give him top performance and eliminate 
costly hours of maintenance. No compo- 
nent you build into your product will mean 
more to its efficient performance than the 
bearing units carrying the load. Insist on 
SEALMASTER and be sure! 


‘ SEALMASTER BEARINGS 
A Division of STEPHENS-ADAMSON MFG. CO. 
69 Ridgeway Ave., Aurora, Ill. 
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Personnel Service Bulletin 
(Continued from page 428) 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER for develop- 
ment, sales, or service in soil and water or 
product processing field with manufacturer, 
processor, distributor, consultant, farming op- 
eration or trade association, anywhere in 
U.S.A. Married. Age 34. No disability. BS 
deg in agricultural engineering, 1949, Univer- 
sity of Minnesota. Farm background. Hydrau- 
lic engineer with U.S. Geological Survey since 
graduation. War enlisted and commissioned 
service in Navy, 4 yr. Available September 1. 
Salary open. W-179-24 


AGRICULTURAL ENGINEER for develop- 
ment and research in soil and water field, with 
manufacturer or processor, anywhere in U.S.A. 
Married. Age 40: No disability. BS deg in 
mechanical engineering, 1940, University of 
Beograd (Yugoslavia). PhD., 1945, University 
of Geneva, Switzerland. Military service in 


Yugoslavia, 1940-41. Experience in research 
with Monopol of Tobacco, Beograd, University 
of Beograd, and in Perugia, Italy, 1946-49. Im- 
migrant in U.S.A. Available on reasonable 
notice. Salary open. W-203-25 


AGRICULTURAL ENGINEER for design, re- 
search, development or management in power 
and machinery or soil and water field with 
manufacturer, trade association or farming 
operation in Midwest. Limited travel. Prefer 
some outdoor work. Married. Age 26. No 
disability. BS deg in agricultural engineering, 
1951, Purdue University. Farm background. 
Soil Conservation Service 6 mo as engineer 
trainee. Army service 2 yr, including 19 mo 
as engineering assistant in research and de- 
velopment on automotive equipment. Catalog 
technician and designer with manufacturer of 
farm equipment. Available now. Salary $425 
mo. W-242-26 


AGRICULTURAL ENGINEER for design, 
development, or research in soil and water field 
with industry or public service, preferably in 
Southeast. Prefer moderate traveling. Married. 
Age 31. No disability. BS deg, 1951, soil con- 


We've put your 


| TRACTOR GAUGES 


on a NEW cushion 


Here’s the 
jarring impact whenever it’s used without losing its accuracy and 
dependability. Rochester Tractor Gauges are cushioned by vibra- 
tion and pulsation dampeners— 


gauge that takes rough riding, tough pounding and 


BUILT INTO THE MECHANISM OF EACH GAUGE! 


Pressure Gauges: Stem provided with pulsation dampener to min- 
imize the effect of pulsating pressures. 


Temperature Gauges: Capillary tubing is completely armored and 
cushioned at both ends in neoprene to withstand vibration. 


Restrained Diaphragm Pressure Gauges: 


Over the pressure sensi- 


tive diaphragm is a backplate absorbing overload pressure and 
stopping the diaphragm travel, arresting strain on the gauge 
movement if gauge is overloaded. 


Those are some of the plus features that make Rochester Tractor 


Gauges the most accurate, 


safest, 


most dependable heavy-duty 


gauge designed — with ample provision for handling emergency 


overloading and safety. 


For the leading manufacturers of tractors, Rochester Manufactur- 
ing designs and produces specialized gauges in volume. Call in your 
Rochester Sales Engineer or write directly to the company for 


further information. 


Wc 


SA MANUFACTURING COMPANY, INC. MCauceA 
7 DIAL THERMOMETERS GAUGES AMMETERS ~ 


am 


DEPENDABLE § ACCURACY 


9 ROCKWOOD STREET + ROCHESTER 10, N. Y. 
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AGRICULTURAL ENGINEERING 


servation and agronomy; MS deg 1952, soil 
physics and agronomy, both at Ohio State Uni- 


versity. Limited farm experience. Tool de- 
signer, 3 yr; civil engineering, 2 yr; soils 
mechanic, 4 mo; soil physics research 2 yr. 


Currently graduate assistant. 
1. Salary $5000. W-247-27 


AGRICULTURAL ENGINEER for design, 
development, or research in soil and water field, 
with industry or public service in Northwest or 
Canada. Prefer travel and outdoor work. 
Married. Age 24. Wear glasses for office work. 
BS deg in agriculture, 1953. University of 
Saskatchewan. Farm background. With Cana- 
dian PFRA 2 yr in maintenance and develop- 
ment work on irrigation projects. Available on 
reasonable notice. Salary $3800-4200. W-250-28 


AGRICULTURAL ENGINEER for methods 
development, application of industrial engineer- 
ing techniques to agricultural production and 
processing, and supervision of production and 
processing activities, fields of product proces- 
sing and farm structures, with processor, dis- 
tributor, farming operation or public service 
agency, anywhere in U.S.A. Will consider over- 
seas assignment. Single. Age 26. No disability. 
BS deg, 1951, MS deg in agricultural engineer- 
ing, 1955, Rutgers University. Farm back- 
ground. Graduate research program concen- 
trated on materials handling aspects of arti- 
ficial drying of crops. Additional experience in 
supervision of construction activities, site plan- 
ning, structural rehabilitation, maintenance of 
facilities, coordination between contractors, 
supervision of skilled and unskilled labor 
crews, instruction in surveying and land re- 
clamation course laboratory. Commissioned 
service in U.S. Air Force 21 mo, partly over- 
seas with responsibility for truck fleet opera- 
tions in mass handling of bulk and packaged 
building materials, vehicle repair parts, earth- 
moving equipment and spare parts. Available 
on 30 days notice. Salary open. W-252-29 


AGRICULTURAL ENGINEER for college 
teaching and research in rural electric field, 
anywhere in U.S.A. Married. Age 43. No 
disability. BS deg, 1940, University of New 
Hampshire. MS deg, 1952, Virginia Polytechnic 
Institute. PhD expected September 1955, Cor- 
nell University. Experience one year as teacher 
of vocational agriculture. Research assistant 
and instructor 1948-55. War noncommissioned 
and commissioned service 5 yr. in U.S. Air 
Force Communications. Available September 
15. Salary open. W-245-30 


AGRICULTURAL ENGINEER for develop- 
ment, sales, service or management in power 
and machinery, soil and water, fertilizers or 
agricultural chemicals, with manufacturer, 
processor, distributor, consultant, farming op- 
eration, or trade association, preferably West 
Coast or foreign but will consider other loca- 
tions. Willing to travel. Married. Age 25. 
Slightly disabled right hand. BS deg in agri- 
cultural engineering, 1951, Oregon State Col- 
lege. Work completed for M Ag deg in agricul- 
tural engineering, soils, and economics. Farm 
background. Summer work as mechanic and as 
weed control research assistant. Present work, 
plant manager and salesman for aqua ammonia 
and agricultural chemicals plant. Available on 
30 days notice . Salary $450 mo. W-263-31 


AGRICULTURAL ENGINEER for design, 
development, or research in power and ma- 
chinery or rural electric field with industry or 
public service, anywhere in USA. Married. 
Age 25. No disability. BS deg in agricultural 
engineering, 1953. University of Massachusetts. 
New England dairy farm background. Agent, 
USDA farm electrification section, 9 mo. Oper- 
ated father’s dairy farm 6 mo, during his ill- 


Available August 


ness. Instructor in research, forage harvesting 
mechanization, University of Massachusetts, 6 
mo. Available after July 1. Salary $400 mo. 
W-208-32 


Research Projects in Agricul- 
tural Engineering 


(Continued from page 422) 


West Virginia University, Morgantown 


Investigation to Determine the Optimum 
Stall for Dairy Cows, R&M No. 5; 1947 


To Determine the Most Efficient and Eco- 
nomical Methods of Removing Manure and 
Litter from Dairy Barns, R&M No. 6; 1947 

Factors Involved in the Use of Supple- 
mental Irrigation Under West Virginia 
Conditions, R&M No. 24; 1954 

Poultry House Design for West Virginia 
(NE-8) R&M No. 44; October 1953 

The Mechanization of Forage Crop Har- 


vesting, Processing, Storing, and Feeding 
(NE-13), R&M No. 48; July 1954 
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There’s greater per acre yield 


wih RAIN BIR 


in the field! 


That’s why on farms and ranches across the 
nation . . . around the world, you'll find more RAIN BirDs than 
any other type sprinkler. 
Made with a minimum of moving parts to wear or require 
servicing, RAIN BirDs stay on the job, performing day in 
and day out with maximum efficiency and dependability. 


Remember, if it hasn’t the name... it 
isn’t the same. Specify RAIN BIRD! 


MFG. 
LTD. 


the BADGE 
of him who 


BELONGS 
D 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 

earer of the emblem waits not for the debut 
of ‘an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong”. Wear it. 


STYLES AND PRICES OF ASAE EMBLEMS 

With biue ground for Fellows, Members, and 
Associate Members — furnished either in pin with 
safety clasp or lapel button — $3.50 each. 


With red ground for Affiliates — furnished only 
in pin with safety clasp — $3.50 each. 


Send orders to ASAE, St. Joseph, Michigan. 
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| Here’s how to build | 
CONCRETE BLOCK 
| JOIST FLOORS 


ee NETS ELEN EE 


A 


The popularity of concrete block joist floors for farm 
homes and other buildings is rapidly increasing. Such 
floors are easy to build with either plain or soffit type 
block as filler units, and are practical for single or 
multiple spans from 10 to 17 ft. in length. 

The above illustration shows the six simple con- 
struction steps in building concrete block joist floors: 
] Build exterior wall to height of floor, including 

one course of 4-in. solid concrete block as shown 
in drawing. 
Erect formwork of parallel planks (adequately 
supported by posts and ledgers) for supporting 
the filler units and the concrete slab. 
Lay rows of block on planks, with cores running 
horizontally. The joints between block in adjacent 
rows may be staggered or continuous. 
Install reinforcing bars for the cast-in-place joists 
as per design table.* Also place conduits for wires, 
ventilating, plumbing and heating. 
Set a continuous strip of 1-in. waterproof insula- 
tion board—as deep as the floor is to be—around 
the edge of the entire floor. 
Place concrete for joists and slab and moist cure 
for 5 to 7 days before removing formwork. The 
floor is firesafe and an ideal base for any floor 
finish desired. The flat underside can be painted, 
plastered or left exposed as desired. 


ee 


*Write for free, illustrated booklet explaining the design and construc- 
tion of concrete block joist floors. Distributed only in U. S. and Canada. 


PORTLAND CEMENT ASSOCIATION 
Dept. A6-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete ...through scientific research and engineering field work 
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for Maintenance 
ENGINEERS 


1. Check for over- 
heating. 2. Check for excessive 
wearing of sheaves. 3. Check for 
excessive power loss in driven unit. 
4. Check for loose belts in drive. (Sales plug: 


AMNONARAAMAAUEEOONAMMMUUNRL MUNN LEME MLLLLAD DAMA EOTHOA AAT AUT 


Professional Directory 


RATES: 80 cents per line per issue; 40 cents 
per line to ASAE members. Minimum charge, 
five-line basis. Uniform style setup. Copy must 
be received by first of month of publication. 


OUNNHHOOTENEHODENEOAUUTONAUEUELAAUUUEOOOUOUUUAA DUO EAAUUATENUUUUGRGAUU EU EURA AUREL ETP UOEA. 


FRANK J. ZINK 


Agricultural Engineering Service 


Development - Design - Research - Markets 
Public Relations 


BOARD OF TRADE BLDG., CHICAGO 4, ILL. 
Tel. HArrison 7-0722 


J. F. SCHAFFHAUSEN 
Agricultural & Sales Engineering 
Research Farms: United States - Canada 


Market Development, Sales Training, 
Design, Public Relations, Editorial Services 


IRVINGTON-ON-HUDSON, NEW YORK 


COPIES AVAILABLE 


AGRICULTURAL ENGINEERS YEARBOOK 


Contents includes (1) ASAE-Approved Standards, 
Recommendations, and Engineering Data; (2) 
Directory of Suppliers to Agricultural Engineers; 
(3) Roster of ASAE Members; (4) List of ASAE 
Officers, Divisions, Sections, and Committees. 
Published by the American Society of Agricul- 
tural Engineers, this publication is an essential 
and frequently consulted reference source for 
every agricultural engineer, as well as for any 
individual, organization, or library in need of the 
particular information it contains. 


Copies of the current edition of AGRICULTURAL 
ENGINEERS YEARBOOK are available at $5.00 
per copy postpaid. Send order with remittance to 
American Society of Agricultural Engineers 
St. Joseph, Michigan 


Unusual Opportunity for an 


Ag. Engineer 


A position is available in the editorial depart- 
ment of a long-established agricultural paper. 


Some of the essential requirements are: 


A farm and agricultural engineering back- 
ground — ability to handle detail work —to 
work with figures quickly and accurately — 
to be able to express oneself clearly so as 


to write reports of meetings, of interviews, 


If none of the above solutions corrects the 
slipping, consult your local D-A distributor). 


FREE 
COPY! Handy Tips on V-belts and V-drives 

See your D-A distributor or write Dept. AE-6 for catalog that 
includes conversion tables, engineering data, latest Rubber 
Manufacturers Association 
horsepower ratings, drive selec- 
tions and helpful Do's and 
Don'ts of V-belt operation. 
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and to describe appraisingly advances in 
farm methods and equipment. Above all, 
the man who fills this position must be able 


to meet a deadline. 


Address Box AE-55, c/o Agricultural Engineer- 
ing, St. Joseph, Michigan. 
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This ‘'‘wardrobe’”’ fits 


standard ball bearings to 


CUSTOM 
OCCASIONS 


Versatile is the word for New Ceparture standard ball bearings! 
For these bearings may be obtained in a wide range of standard 
variations (as shown below), opening a tremendous range of 
uses to the engineer. In other words, a standard bearing has a 
“wardrobe” which fits it for very nearly any occasion! 


New Departure Single Row Conrad-type 
bearings, with standard variations avail- 
able, illustrate the “wardrobe” principle 
which makes these bali bearings, with 
their dual load-carrying ability, the most 
readily adaptable of all bearing types. 


SHIELD 
AND SEAL 


Virtually any mounting or operating requirement within a wide 
range of usage is met perfectly by a standard New Departure 
ball bearing, in conjunction with shields, seals, snap ring, or 
combinations thereof. Shields protect the bearing from ordinary 
dirt both before and after mounting and, in many cases, provide 
adequate retention of lubricant. Seals give positive protection 
against dirt of every kind and make possible enclosed lubrication 
for extended or even lifetime service. Snap rings allow positive 
location in housings lacking inside shoulders. Whenever a design 
or engineering problem involves ball bearings, think of New 
Departure. Highly experienced ball bearing engineers are 
always ready to work with you. 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONN, 


SNAP RING 
AND ONE SHIELD 


ONE SHIELD 


SNAP RING 


WO SEAL 
AND TWO SHIELDS acai 


SNAP RING 
AND TWO SEALS 


SNAP RING 
AND ONE SEAL 


SNAP RING, 
SHIELD AND SEAL 


Send for Booklet BA-11 
on ball bearing application 


BALL 
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on NEWS) DEPARTURE 
ps 2K YY BALL BEARINGS Bi 


EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, Too! 
EE 2.2.9.» rr 


How I-H Engineers Handle Thrust Loads, Eliminate 
Wheel Hub Machining on Plow Furrow Wheel 


HEN International Harvester engineers developed 

this new rear furrow wheel, they didn’t have one 
problem to solve—they had four. How to handle tremen- 
dous thrust loads while operating in deep dirt; how to 
keep that dirt out of the bearings; how to design a bearing 
assembly that would permit the plow to be towed at full 
tractor speeds on the open road; how to cut production 
costs. One engineering feature solved all of these 
problems. The engineers mounted the wheel on Timken® 
tapered roller bearings. 


Timken bearings not only handle the tough thrust loads, 
but the radial load as well. Their tapered construction en- 
ables them to take any combination of thrust and radial 
loads. More effective closures are possible because Timken 
bearings hold housings and shafts concentric. Dirt stays 
out—lubricant stays in. 


Ease of operation is assured whether the plow’s being 
towed to the job or pulled in the field. The true rolling 


motion and precision manufacture of Timken bearings 
practically eliminate friction. 


And manufacturing is one step simpler, too. For this 
special application, a tube assembly is furnished by the 
Timken Company and the tube is welded to the flange. 


Wheel hub machining is completely eliminated. 


For more information, write now for your free copy of 
“Timken Roller Bearing Practice in Current Farm 
Machinery Applications”. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: ‘“TIMROSCO”’. 


Tapered \\ Wj Roller 


TIMKEN “4 


The farmer’s assuranc: 


of better design Oar 
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